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Advanced Steam Conditions 


Endeavours to Reduce Fuel Costs 


UEL costs are likely to be even more 

a predominant consideration in the 

design of steam power stations in 
the future than they have been in the past. 
The reason is two-fold: the price of coal 
everywhere is on the increase, and load 
factors tend to improve, giving a greater 
spread over of capital charges. For either 
reason running charges assume greater 
relative importance. Hence, efforts to 
improve thermal efficiency through the 
adoption of higher steam pressures are 
likely to become more strenuous. 

Many experienced engineers have held 
the view that above about 1,400 Ib. per 
sq. in.—at which point the highest tem- 
perature of steam permissible on metal- 
lurgical grounds (without reheating) is 
required in order to avoid undue wetness 
at the turbine exhaust—any theoretical 
gains are outweighed by commercial and 
operation factors. Such doubts lend more 
than usual interest to the results, reported 
in this issue, that have been achieved at 
Twin Branch station (Indiana) during its 
first few months of running. 

Two outstanding features of this station 
are the adoption of 2,400 Ib. per sq. in. and 
the raising of steam at so high a pressure in 
a Babcock boiler of the natural-circulation 
type. This principle has held the field 
hitherto in the United States, where the 
first forced-circulation unit in a public 
supply station will be the 650,000 Ib. per 
hour La Mont boiler for 2,000 Ib. per sq. 
In. now being built for the Montaup 


station (Mass.). The European tendency, 
however, has been to employ forced circula- 
tion, instead of high head, to cope with the 
rapid diminution, with increasing pressure, 
of the difference between the specific 
weights of water and steam, upon which 
circulation normally depends. 

Reheating of the steam between the high 
and low-pressure cylinders, which has been 
utilised in Britain largely for improving 
thermal efficiency, becomes necessary at 
such pressures in order to limit the 
moisture content in the final turbine stages, 
but at Twin Branch the figure of 6.5 per 
cent. (approximating to marine practice) is 
only about half the accepted maximum for 
generating stations and should lessen blade 
erosion. 

The British station most nearly com- 
parable is Brimsdown A, which works at 
2,000 Ib. per sq. in. but has forced-circula- 
tion Loeffler boilers. Some two-and-a-half 
years ago, before generation statistics in 
this country became involved in the 
blackout, a thermal efficiency of close on 
30 per cent. was attained in preliminary 
runs. 

From an editorial in Power we gather 
that no “teething troubles” at Twin 
Branch have been due to high pressure as 
such. The most serious of these appears to 
lie in the control of superheat and reheat 
temperatures arising out of the adherence 
of slag to heating surfaces. This has 
entailed running at some 80 deg. F. below 
the designed initial temperature pending 
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rearrangement of these surfaces. The power 
company claims that the scheme has proved 
the commercial and technical feasibility of 
operating 2,400-lb. natural-circulation 
boilers and 2,300-lb. turbines. Regarding 
the former, particulars of capital expendi- 
ture and cost of coal per ton are not yet 
available, but from the performance of the 
station to date the technical case seems 
likely to be substantiated. 


LONG - DISTANCE | tele- 
Telecommuni- phony is so much a 
cations matter for international 
agreement that notable de- 
velopments are not likely in current 
circumstances—-or, if they do occur, they 
may not, perhaps, be publicly discussed. 
‘Nevertheless, it is as well to use the 
opportunity provided by the static con- 
ditions prevailing to take stock of the 
present position, as was done by Dr. W. G. 
Radley and Mr. E. P. G. Wright in their 
1.E.E. paper last week. The comprehensive 
comparative survey of various methods 
thus made available should be borne in 
mind as a reference source when normal 
engineering progress can be resumed. 


But for the war, the 
M.K.S. or Giorgi system 
of electro-magnetic units 
would have become the 
international legal standard of measure- 
ment. Yet little appears to be known about 
it in general engineering circles, where 
difficulties are likely. to arise owing to the 
previous use of the more cumbersome 
C.G.S. systems. On September 20th, 1940, 
we published an article explaining the 
fundamentals of the M.K.S. system and in 
this issue Professor R. O. Kapp shows the 
practical need for a thorough understand- 
ing of its principles, which are not so 
abstruse as is commonly supposed. 


ALTHOUGH freedom 

System from breakdown of elec- 
Maintenance trical plant was never so 
important as it is now, it 

becomes increasingly difficult to carry out 
regular maintenance schedules. Much 
may be done, however, with the aid of 
electrical measurements, as stated by Mr. 
C. W. Marshall in this issue. Most of 


Absolute 
Units 


these measurements are the by-products of 
researches that have been carried out over 
a number of years, and in this connection it 
is good to learn that hopes expressed by 
contributors to the discussion on Mr. J. S. 
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Forrest’s recent I.E.E. paper on porcelain 
insulators will be realised, as the intention 
of the Central Electricity Board is to 
continue its good work in this field. 
Ir is now generally 
Recovery recognised that efforts 
from Shock towards _ resuscitation 
from electric shock should 
be started at once and prolonged until 
there is a clear indication of recovery or 
until medical authority has pronounced life 
to be extinct. It is perhaps not so widely 
realised that restoration to an ‘apparently 
normal state is not enough. Recent 
investigations reported in Electrical West 
show the danger of relapse with fatal con- 
sequences if the patient does not rest 
afterwards. He should always lie down 
and keep warm until he has received 
medical attention. Unfortunately apparent 
recovery is often accompanied by a desire 
on the part of the victim to undertake 
physical exertions. 

Tue death of Sir Francis 
D’Arcy Cooper last week 
removed the man who 
was very largely respon- 
sible for the formation of the Export 
Groups of which so much was hoped. 
There is little doubt that these organisa- 
tions had great potentialities, but their 
work was unfortunately neutralised by 
events subsequent to their establishment. 
But perhaps we have yet to see the 
benefits which they were designed to bring 
to this country by the rationalisation of 
its export trade. In the difficult post-war 
era they may prove of invaluable service. 

THE implementation of 

Subsidising the Price Stabilisation 

Electricity Emergency Regulations in 
New Zealand, it appears, 

may result in subsidies being granted to 
supply authorities in order that prices shall 
remain at a fixed level, probably as at 
September Ist, 1941. If the Price Investi- 
gation Tribunal agrees to an increase, an 
appropriate subsidy would be granted and 
an order made restraining the electricity 
supply authority from raising its prices. 
This matter is of interest to electricity 
supply authorities here. Ever since Sir 
Kingsley Wood included electricity among 
the price-controlled commodities they 
have been wondering how they were to be 
compensated for any loss which they 
might sustain. But the matter has not 
yet seriously risen as a national problem. 


Sir D’Arcy 
Cooper 
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Can Making 


How Electrical Control Speeds Up Production 


EVERAL articles have appeared in the 

ELECTRICAL REviEW recently bearing on 

the important subject of food storage. 
Following the account of work in a modern 
cannery in our issue of October 3rd, we are now 
able, through the courtesy of the Metal Box 
Co., Ltd., who permitted us to visit one of 
their factories, to describe the associated and 
complementary process of producing the 
necessary cans for containing the foodstuffs. 
Here, too, electricity is much in evidence, not 
only for providing all the motive power, but 
also for operating the complicated system of 
control and protection which is an essential 
feature of the process. 

The raw material for the factory takes the 
form of sheets of prepared tinplate of various 
sizes and gauges or 
substances. These 
sheets arrive in 
“stillages” or 
batches of ten boxes, 
each of 112 sheets, 
a Stillage thus con- 
ta‘ning 1,120 sheets. 
These weigh on an 
average one ton each 
and are unloaded 
two at a time from 
trains or lorries by 
means of five 2-ton 
Yale electric eleva- 
tor trucks (operated 
by 30-V batteries) 
and stacked in a 
stockroom unt re- 
quired. The electric 
trucks are also em- 
ployed for handling 
the sheets between 
the various processes 
of manvfacture. 

To give the cans 
additional protec- 
tion (when required) 
against severe con- 
ditions, the sheets 
are first given a 
coat of lacquer. 
The plant employed 
for this purpose is most impressive. Each 
complete lacquering line is 152 ft. in length, 
while the 100 ft. long continuous drying 
ovens stand 8 ft. high. - 

The sheets of metal to be treated are placed 
on an incline, whence fingers on a moving chain 
conveyor belt carry them up through a slitting 
machine (driven by a 1-HP, 700-RPM Cromp- 
ton Parkinson motor), which trims off the side 

E* : 


A two-ton Yale elevator truck used for trans- 
porting and stacking the sheets from which the 
cans are made 


edges of the plate to ensure that they are of a 
standard width. On leaving the slitter, the 
sheets are carried to a series of cleaning rolls, 
which, covered with a carpeting material, 
remove any dust that may have settled on 
them: a 2-HP 940-RPM motor drives this 
portion of the machine. 

On the conveyor once again, the sheets pass 
over two magnetic rolls which grip them 
tightly on to the bed of the machine while they 
receive their coat of lacquer from a gelatine 
roller of much the same type as is used in 
printing. The magnets, together with guides, 
ensure that the plates are always in the correct 
place in relation to the lacquer rollers. This 
is important since the lacquer is not applied 


‘ all over the plate, but portions of it are left 


untreated at dis- 
tances correspond- 
ing to the dimen- 
sions of the cans. 
The reason for this 
is that after the body 
forming process the 
lacquer would in- 
terfere with sub- 
sequent soldering 
Operations. 
Actuating the mag- 
nets is a 110-V, DC 
supply from a 54- 
HP, Crompton 
Parkinson motor- 
generator which 
also 


current for operat- 
ing the various 
systems of control to 
be found throughout 
manufacture. This 
motor - generator 
itself has, of course, 
its control 
equipment, a com- 
pact British Central 
Electrical Co.’s 
board. 

As they come from 
the lacquer rollers 
the plates are fed on to the oven conveyor which 
supports them while they are passing through 
the dryer, a process which takes about 20 
minutes. The oven, a ‘ Chal” -equipment 
made by Controlled Heat & Air, Ltd., com- 
prises three distinct heat circulating systems. 
In the first stage the temperature is raised 
gradually, a fan driven by a 123-HP, 940-RPM 
motor drawing the heat from the gas 
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chamber and circulating it 
round the interior of the 
oven. A 2-HP, 1,400-RPM 
motor operates a_ small 
extract fan at the top of the 
oven to remove the fumes. 
In the second and _ third 
stages the temperature is 
maintained constant at 
about 375 deg. F., the 
motors employed for the 
heat circulation here being 
of 2-HP, 940-RPM. A 
check on the temperature is 
obtained by means. of 
Cambridge indicators, while 
as a precaution against the 
failure of the electricity 


Above: Removal and in- 
spection of sheets as they 
leave the lacquering oven, 


Left : Scroll shears 


supply an automatic device 
cuts off the gas. 

When the drying process 
is complete the plates are 
rapidly cooled off in order 
to make them fit for imme- 
diate handling. this 
purpose three Keith Black- 
man fans driven by 14-HP, 
1,380-RPM motors are 


The can line, where the 
bodies of the cans are 
made 


= 
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brought into service. These motors, incident- 
ally, are controlled by Igranic across-the-line 
contactor starters, nearly all the other starters 
used from the works being of Donovan manu- 
facture. The first of the three fans draws its 
air straight from the factory atmosphere, while 
the other two are fed from ducts leading 
out of the roof. To drive the conveyor 
right through from the lacquering machine 
to the end of the dryer, there is a 5-HP, 
940-RPM, squirrel-cage induction motor. 

The need for securing a smooth flow of 
sheets along the lengthy lacquering line and 
also for the immediate stopping of machinery 
in the event of a “jam-up”’ has made it 
essential to provide facilities for control and 
communication at all stages of the process. 


Body flanging machine 


through the dryer (by 
means of an Ellison 
stop button), but also 
to press a bell-push to 
inform the operators at 
the other end of the 
machine. 

The initial process in 
the actual forming of 
the cans is the making 
of the ends. For these, 
sheets go first to scroll 
shears of the guillotine 
type, where the sheets 
are cut into strips in 
such a way as to get the 
maximum number of 
ends out of a sheet. 
Stopping and starting 


Above: Seaming 
machines which fit 
and seal the ends. 


Right: Testing the 
cans 


Lever-operated 
clutches worked 
through air cylinders 
stop the conveyors 
feeding the slitting, 
cleaning and lacquering 
machines, without 
stopping the motors, 
this arrangement saving 
a considerable amount 
of time in starting up 
again. Similarly, the 
operators removing and 
inspecting the plates as 
they leave the dryer are 
able, in an emergency, 
not only to stop the 
conveyor passing 
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of the machine are effected either by manually 
operated clutches on each side, or by means of 
a push button controlling the 5-HP, 760-RPM 
motor. 

Double die presses, each stamp the ends out 
two at a time at the rate of 400 a minute. The 


scrolled sheets of tinplate, each sufficient for 
several ends, are placed by the operator in the 
The whole 
A pick-up 


‘““magazine”’ of the machine. 
process thereafter is automatic. 
arm, fitted with - 
suction rubbers, takes 
each of the strips and 
feeds them automatic- 
ally between the 
cutting tools. The 
necessary suction is 
provided by a vacuum 
plant comprising two 
Ingersoll-Rand 
pumps (15-HP, 1,440- 
RPM motors with 
Ellison starters) oper- 
ating in duplicate. 
The vacuum is created 
in the normal way in 
a tank, pipes being led 
off to the different 
machines. 
Air cushion de- 
vices on some of the 
presses are served 
by two 70 Ib. per 
sq. in. Reavell & Co. 
compressors driven 
by 74-HP,  1,440- 
RPM motors equipped with star-delta starters. 
After being stamped out the ends drop down 
a chute and pass round “curlers,” wheels 
which curl the edges ready for feeding to the 
solution applying machines and subsequent 
seaming machines. The scrap metal is 
extracted and sent down another chute which 
leads to the basement of the building where a 
system of conveyors driven by 3- and 4-HP, 
940-RPM motors collects it and eventually 
feeds it up to the railway siding for disposal. 
A clutch system is also favoured for the 
control of the presses. Here a 12-V, solenoid- 
actuated device is employed, coming into 
operation automatically at several points when 
certain contacts are made. The clutch is, for 
example, thrown out if a double plate gets 
under the punch or if the waste jams. In 


addition if anything goes wrong with the ends — 


after they leave the die the vacuum suction 
device is automatically put out of action. 


Both the vacuum and clutch controls can, of 


course, be operated by push-buttons if the 
occasion should arise. As in the case of the 
other machines the motors of the presses are 
stopped only if there is actual danger to the 
machinery. One further precaution against 
breakdown is being provided in the latest 
presses by fitting them with 2-speed Verity 
motors (5-HP) which run at either 420 or 
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A double die press for stamping out the ends 


December 26, 194| 


940 RPM: these enable the clutch to fk 
engaged whilst the flywheel is revolving at the 
lower speed and so minimise the force of 
impact. 

From the curlers the ends go up short 
conveyors at either side of the presses and then 
down a chute to the combination liner and 
dryer. Here the ends are fed by means of 
revolving turrets under nozzles from which jets 
of rubber solution are forced round the rims by 

means of compressed 

-air. In order to 
cause this solution to 
set hard quickly, the 
ends then pass slowly 
through the dryer 
from which they come 
out at the top and fall 
down a spiral chute 
for inspection prior 
to going to the 
seaming — machine, 
Two electric motors 
are required on this 
combination _ liner 
and dryer, one a 2- 
HP, 940-RPM unit 
driving the lining 
machine, and the 
other, a 1-HP, 2,900- 
RPM _ machine for 
operating the fan 
which circulates the 
heat round the dryer: 
these are fitted with 
Ellison starters. 

For forming the can bodies the sheets of 
metal go first to slitter machines of similar 
general design to those employed for the 
initial process in the lacquering section. In 
this case, however, the sheets are first of all slit 
into strips to suit the diameter of the can and 
then cut again at right angles, thus giving 
rectangular blanks of metal of just the right 
size for the cylindrical portion of the cans. 

The blanks are fed into the body-making 
machine: where they are drawn down by 
suction one at a time for a finger bar to take 
them to the “rolling station.”” The next 
operation, notching and slitting, removes a 
small piece of metal from two corners and 
enables the short sides of the blanks to be 
folded. After hooking the folded edges of the 
two sides together to form a cylinder, the joint 
is hammered together, soldered, wiped clean 
and finally cooled rapidly. . 

From the body-maker the bodies go up 0 
an elevator to a runway which extends the 
whole length of the body-making, seaming and 


testing departments and serves the purpose, not | 


only of providing a reservoir between the body 


making, flanging, seaming and testing prfo- | 


cesses, but also furnishing the weight of flow 
necessary for the satisfactory operation of the 


latter processes. Solenoid actuated stopping 
and starting switches worked by pressure bars 
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fitted at intervals along the runways bring 
relays into operation in the event either of 
stoppages or shortages of cans at key points. © 

Flanging of tops and bottoms of the cans is 
done by a rotary flanger, which, like the body- 
making machine, has a capacity of about 300 
cans a minute. Three double seamers, each 
with a capacity of just over 100 cans a minute, 
firmly attach an end to each body leaving, of 
course, the other end open for the canners to 
complete in their own sealing machines. 

Testing of every can is done automatically by 
pumping in compressed air at a pressure of 6 Ib. 
per sq. inch. The cans are then taken slowly 
for a complete revolution of the machine—this 
taking several seconds—and if the slightest 
pressure is lost a diaphragm box comes into 
operation and rejects the can into a receptacle 
beneath. Occasionally, individual tests are 
carried out by putting a can under water, 
piercing it, and then pumping air by means of 
a foot pump into it until the seams burst. 
More often than not the cans will withstand a 
pressure of over 60 Ib. per sq. inch. The 
compressed air required for testing the cans and 
also for forcing in the rubber solution in the 
end lining machines comes from two 30 Ib. per 
sq. inch Ingersoll-Rand compressors driven by 
174- and 274-HP, 1,440-RPM motors respec- 
tively and equipped with Ellison auto-trans- 
former starters. 

With regard to the motive power used for the 
body-making line the main motor for the body 
former is a 74-HP, 940 RPM unit, there also 
being a 3-HP, 2,900-RPM unit for the cooler 
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fan. Ellison starters are provided in each case. 
The flanger has a 2-HP, 940-RPM motor while 
the three seamers each have a 5-HP, 940-RPM 
unit, a 1-HP 2,900-RPM machine driving the 
tester; all these last five motors have Donovan 
starters. Each of the four elevators which 
take the cans from the body former, the flanger, 
seamers and testers is worked by a 1-HP, 
940-RPM motor, two geared units of 2-HP 
serving the cable drive which takes the cans 
from the tester to the warehouse. Here they 
are either packed into cartons or placed direct 
into railway trucks, each of which holds as 
many as 50,000 cans. 

Nearly all the motors, numbering about 450 
and ranging from 1 to 274-HP, are of Crompton 
Parkinson manufacture. For power factor 
improvement extensive use is made of B.I.C. 
static condensers, of which no fewer than 50 
have been installed. Nearly all the metalclad 
switch fuse gear is Simplex. The factory is 
lighted by “ Thorlux” reflectors and has a 
Keith Blackman air heating and circulating 
system employing local fan heaters. Music is 
provided during working hours by means of 
loudspeaker equipment supplied by Telephone 
Rentals, Ltd. 

The 400-V, three-phase AC supply from the 
substation is taken via two main 
Ellison oil circuit-breakers to the busbars. 
Local control is secured by six 300-A breakers 
for the power and a 100-A unit for the lighting. 
All the electrical work was carried out by the 
Metal Box Company’s own electrical depart- 
ment. 


Transport After the War 


S$ an introduction to a discussion on post-war 
transport problems at a recent meeting of 
the Yorkshire Section of the Institute’ of 

Transport, Mr. W. Vane Morland, general 
manager and chief engineer of the Leeds City 
Transport Department, reviewed recent develop- 
ments in this field. In the course of his address 
(reported in the Passenger Transport Journal) he 
said that a particularly notable achievement was 
the large scale modernisation of the surface 
facilities in Moscow and its environs, together 
with an entirely new underground electric railway 
modelled on the London system. Before comin 

to-a final decision as to the precise constructiona 
details and layout ‘of the scheme, the Soviet 
authorities sent engineers to tour every country 
possessing anything in the shape of modern 
transport facilities. This included a survey of 
London and several of the larger cities of the 
United Kingdom, among them Leeds. The three 


transport commissioners who came were ex- — 


tremely interesting. Their one ambition was to 


| provide the Soviet Union, and Moscow in 


particular, with the best transport system which 
engineering science could produce. He gathered 
that the Soviet Union provided the financial 
backing of this and other transport schemes, and 
that the State would content itself with charging a 
scale of fares within the means of the citizens. 


In New York progress was still being made with 


the further development of the subway system. 
The scheme had to be financially backed by the 
State, as experience had shown that the capital 
charges could not be wholly recovered from the 
actual fares. It was estimated that the 5 cent flat 
fare journey cost the authorities 8 cents. During 
an inspection of the various state-subsidised 
schemes in New York and the Middle West he 
saw evidence of the growing practice of electrifying 
the first few miles of railways out of the cities, one 
of the objects being the creation of smokeless 
towns. In New York, for instance, electric 
locomotives now hauled all main-line long-dis- 
tance trains well outside the city. He came back 
from this trip tremendously impressed with the 
important schemes made possible with the 
assistance of the national funds. 

In the following year he was able to see how 
Italy had gone ahead with state-owned electrifica- 
tion of the railways and a general modernisation 
of surface transport facilities in various cities. 

It was useless to suggest that many large cities 
could hope to deal efficiently with a substantial 
proportion of their traffic above ground. Would 
the nation’s purse, which incidentally was partially 
filled from taxation derived’ from the vehicles 
crowding their highways, be invoked to enable the 
great mass of these people to be moved safely and 
speedily, free from the restrictions which the 
present out-moded system imposed ? 
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PERSONAL and SOCIAL 


News of Men and Women of the Industry 


Mr. Hugh Boyd, F.C.A., as Controller of the 

Belfast electricity undertaking and also the 
appointment of Mr. G. F. Kennedy, of Kennedy & 
Donkin, as consultant. Mr. Boyd is associated 
with Atkinson & Boyd, chartered accountants, of 
Belfast, and his professional duties have long 
brought him into intimate contact with every 
branch of the electrical industry. He was 
president of the Irish Institute of Chartered 
Accountants from1935 to1937 and is past chairman 
of the Belfast Society of Chartered Accountants. 

Mr. Kennedy became assistant engineer with 
Kennedy & Donkin in 1932 and was engaged on 
checking power designs for the South Scottish grid 
and the preparation of 
schemes and of bills of 
quantities for 33,000-V 
transmission lines and 
400-V distribution 


ik our last issue we vairege the appointment of 


systems. In 1935 he 
became a partner in 
Kennedy & Donkin and 


for the next three years 
was resident engineer in 
Northern Ireland for the 
firm, supervising 
contracts for the Electri- 
city Board for Northern 
Ireland for 33,000-V 
transmission lines, 400- 
distribution systems, etce 
In 7 he supervised 
contracts for the Central Electricity Board in 
the South-West England area, and was responsible 
for all contracts for switchgear and ancillary 
equipment placed by the C.E.B. under the 
National Pool of Emergency Spares. During the 
current year he has submitted reports to the 
Ministry of Commerce for Northern Ireland and 
has also supervised power station work in that 
country. 


Mr. J. A. T. Barnes, borough electrical engineer, 
of Kendal, who retires at the end of this year, has 
been presented by the members of the Council 
with a fireside chair. Councillor Kirkham, in 
expressing appreciation of Mr. Barnes’ services, 
mentioned that he was appointed engineer and 
manager of the ner in 1906, two years after 
going to Kendal. The Council has placed on 
record its appreciation of the services rendered by 
Mr. Barnes to the town. 


Among the survivors of H.M.S. Prince of Wales 
is Lieutenant J. Hodgson, of Wallsend. His 
father was lost at sea about three months ago. 
Lieut. Hodgson was formerly with Messrs. Merz 
& McLellan, consulting electrical engineers, 
Newcastle. Before joining the Navy he was with 
a —— company of the Royal Northumber- 
land Fusiliers. 

Mr. L. H. McMichael has been elected a_vice- 
president of the British Institution of Radio 
Engineers. 

Mr. S. J. Russell, A.M.I.E.E., has been 
appointed district mains engineer for the West 
Midlands Joint Electricity Authority’s Shropshire 
distribution scheme. Mr. Russell has been on the 
mains staff of the Authority since 1930, and has 


Mr. G. F. Kennedy 


been construction engineer in the Western District 
since 1939. 


Lieut.-Col. Sir John H. M. Greenly, K.C.M.G., 
C.B.E., has accepted a seat on the board of the 
Metropolitan Electric Supply Co., Ltd., and its 
subsidiary companies. 

Mr. G. R. Thursfield, M.I.Mech.E., has been 
appointed managing director of the Sturtevant 
Engineering Co., Ltd., in succession to the late 
Mr. G. A. Mower. 

Messrs. R. A. Smith and H. A. Watkins, elec- 
tricians with the East Suffolk Electricity Distribu- 
tion Co., have been awarded the British Empire 
Medal for brave conduct in civil defence. 

The General Electric Co., Ltd., announces that 


‘Dr. C. C. Paterson, O.B.E., has joined the board 


of the company. Dr. Paterson was born in 1879 
and was educated at MilJ Hill School. After 
serving a four years’ engineering shop apprentice- 
= e passed through Finsbury Technical 
College and Faraday House. The earlier part 
of his career, from 1901 to 1918, was at the 
National Physical Laboratory with Sir Richard 
Glazebrook, where he was principal assistant 
responsible for the electrotechnical and photo- 
metric departments. 

He then joined the G.E.C. to establish and 
direct the research laboratories. Up to the 
beginning of the war the G.E.C. research organ- 
isation had grown to over 500 people. Dr. 
Paterson is a past 
president of the I.E.E., 
the Institute of Physics, 
the Illuminating Engi- 
neering Society and other 
bodies. He has served 
as a member of the 
Executive Committee of 
the National Physical 
Laboratory and is vice- 

resident of the Royal 
nstitution and of the 
Society of Arts. He has 
been chairman and 
member of departmental 
committees on technical 
subjects and is now a 
member of Lord 
Hankey’s Engineering Advisory Committee. He 
is chairman of the Electrical Industry Committee 
of the British Standards Institution. 

Dr. Paterson’s main personal contributions to 
science have been in the field of lighting and 
vision. He has been Faraday Lecturer of the 
1.E.E., Guthrie Lecturer of the Physical Society 
and Huxley Lecturer of Birmingham University. 
He received the D.Sc. (honoris causa) from 
Birmingham University in 1937. 


Miss C. Haslett, C.B.E., went to America at the 
request of the Ministry of Information to speak at 
a ‘‘ friendship dinner ” in New York, and also to 
fulfil a number of engagements at the invitation of 
business and professional women of the U.S.A. 
One interesting function was a dinner to attend 
which Miss Haslett flew 1,000 miles, and which 
was addressed by Mr. Winant, the American 
Ambassador, speaking from London. Miss 
Haslett lunched at the White House with Mr. 


Dr. C. C. Paterson 
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Roosevelt, who expressed great interest in the 
educational work of the Electrical Association for 
Women, and advocated a joint conference after 
the war of women from America and Great 
Britain. Some of Miss Haslett’s most important 
engagements were discussions with Miss Frances 
Perkins, U.S.A. Secretary for Labour, and visits 
to industrial plant and aircraft factories. She has 
attended and addressed industrial conferences and 
met leading American labour officials. 


Mr. D. H. Abbott, deputy manager of the Crewe 
Electricity Department, has been appointed 
borough electrical engineer of Todmorden in 
succession to the late Mr. J. E. Rawson. 


Mr. F. B. Collard, contracts manager of 
Callender’s Cable & Construction Co., Ltd., who 
is retiring at the end of this month, has been with 
the company for forty-six years. He has been 
responsible for many important underground 
cable contracts in towns all over the country and 
in Guernsey. 


Mr. C. H. Frankland, A.M.I.E.E., has been 
appointed manager of the Underground Section 
of Callender’s Contract Department as from 
January Ist next. He entered the company’s 
service in 1910, and since June, 1929, has been 
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engineer-in-charge of the London District and 
South of England area for contract work. 4 


Major Stanley M. Mohr, O.B.E., M.C., M.LE.E., 
managing director of the Micanite & Insulators 
Co., Ltd., and associate companies, has been re- 
elected chairman of the British Plastics Federation, 
and Mr. H. W. Graesser-Thomas, of Yorkshire 
Tar Distillers, Ltd., and managing director of 
H. W. Graesser-Thomas, Ltd., has been re-elected 
vice-chairman of the Federation. 


Obituary 
Mr. R. D. Bower.—We regret to hear of the 
death on active service with the R.A.F. of Mr. 
R. D. Bower, the youngest son of Sir Percival 
Bower, chairman of the Birmingham Electric 
Supply Committee. Before joining the R.A.F. 
Mr. Bower was training as an electrical engineer 

in the Birmingham undertaking. 


Wills.—Mr. F. E. Spencer, borough electrical 
engineer, Birkenhead, left £6,702 with net 
personalty £5,607. 


Mr. E. H. A. Richardson, managing director of 
Associated Electric Vehicle Manufacturers, Ltd., 
left £4,501, with net personalty £3,860. 


CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Preserving Wood Poles 


EGARDING Mr. Christopher Wade’s 
comments in the ELECTRICAL REVIEW of 
December 12th, on my letter in an 

earlier issue, the treatment I suggested was for 
This naturally implies 
that impregnation is the proper method, and 
all engineers interested in this matter are fully 
aware of the long life of timber which is 
thoroughly impregnated. Not only are some 
poles being used with little more than a coating 
of creosote but even those classed as impreg- 
nated are often very doubtfully so. Additional 
ground line protection for such poles should 
therefore be well worth while. 

I agree that bandaging over a preservative 
and tarring’ over all would stop so-called 
ventilation, but I cannot see that when only 
some 14 ft. of the pole would be so covered that 
this would produce decay. If this were to be 
so, One might ordinarily expect the deeply 
buried portion of a pole to rot first. Mr. W. 
Hill states in his letter that he has found that 
for protecting the pole at ground level, charring, 
followed by a coating of tar, gives good 
protection. The tar would in this case, if 
generously applied, surely also act as a seal and 
stop ventilation. 

I would again suggest that, for ground-level 


S.A. | protection, a coating of preservative covered by 


a bandage made of scrap material, followed by 
a good soaking with tar, is likely to prove very 
effective, and as it would take but little time to 


carry Out the cost should be negligible. A 
number of engineers with much experience of 
overhead-line work have informed me that 
they consider the method will prove effective 
and they propose to try it. 

Twickenham. R. D. REYNOLDs. 


Engineers and National Service 


OUR correspondent Mr. H. Rose (ELEc- 
TRICAL REVIEW, November 14th) is not 
alone in his feelings regarding the alleged 

organisation for national service. The crux of 
the matter seems to be that the powers that be 
are trying to organise industry and commerce 
on Civil Service lines, where efficiency is 
judged by examinations passed (or crammed 
for) and the “ old school tie.” It would appear 
that Sir J. Wardlaw-Milne was correct in his 
strictures, voiced in the Commons’ debate on 
man-power, when he said that the Central 
Register was a farce. He might have added 
that in the present national emergency it is also 
acriminal tragedy. From my experience of the 
Ministry of Labour it seems that this instru- 
ment is an attempt to “‘ Sandhurst ” industry. 
In July, 1940, ‘* engineers ’’ were instructed 
by proclamation to forward details to the 
Central Register; having had thirty years’ 
electrical experience I did the needful, but on 
December, 1940, was informed that I was not 
required for registration. I called at Queen 
Anne’s Chambers to locate the ‘“* Mandarin ”’ 
who decided this point but could only get to 
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two very decent fellows who, upon inquiry 
admitted they were Civil Servants without 
technical knowledge; the ‘higher up’ re- 
mained in obscurity. 

I was invited to again apply for registration 
on the Ceniral Register or the Supplementary 
Register the assumption being that I wanted a 
job. As I only wished to place my experience 
at the Country’s disposal I left the matter in 
abeyance as it would seem that thirty years’ 
practical experience as working mechanic, 


maintenance electrician, foreman in charge of . 


contracts and technical assistant to a supply 
authority is of no use in an engineers’ war. 

, During the past twelve months I have been 
asked to call at the local Labour Exchange and 
at local works where I would be “‘ considered ”’ 
for a job which I didn’t need and which I 
certainly would not accept.. I, of course, ignored 
these invitations as I am egoistical enough to 
think that my practical experience supported 
by City & Guilds certificates, taken in 1915, 
are equal, if not superior, to a recently-passed 
Uniyersity examination. 

To such as myself the only result is a feeling 
of frustration and the resolve to let our Civil 
Service cum political brains get on with the job 
as best they can. But oh! the pity of it all. 

Ilford A.H.G. 

Engineering—Unlimited’’ 

P to the moment of writing, Mr. Johnson’s 
article in your issue of November 7th 
and Messrs. Marryat’s and MacMahon’s 

letters have dealt with one side of this contro- 
versial matter, and I am therefore tempted to 
submit another point of view. 

Undoubtedly Mr. Marryat makes out a very 
good case for the maintenance contractor, but 
as I see it from my own experience his case is 
built up on the fallacy that maintenance is the 
only function of the works engineer, the chief 
engineer or the chief electrical engineer as the 
case may be. A progressive firm is constantly 
on the change to better work, to improvement 
in its commodities and to the development of 
new products. Any industrial engineer will 
know only too well in this development how he 
relies on past experience and past mistakes for 
the advice he can give to his management when 
the future steps are planned. 

Let us see what would happen if centralised 
maintenance came into universal being. It 
would have the natural consequence of 
eliminating the few well-paid professional 
engineering maintenance posts available in 
industry, together with a large number of under- 
paid works engineers’ posts. The very source, 
therefore, from which each concern is largely 
dependent upon its development would 
disappear. 

I suggest that it would be very unwise for any 
firm unless it is pursuing a static policy of 
manufacture on a standard product with 
relatively simple electrical and mechanical 
equipment, to throw away the embryo of its 
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future upon this insufficiently considered plan, 

If, nationally, we intend to make headway 
after this war, I contend that exactly the 
opposite course should be pursued and that far 
greater importance should be attached to the 
maintenance departments, which have for so 
many years had to face the ill-founded criticism 
of being non-productive and, therefore, not 
entitled to more than, a small share in the 
firm’s prosperity. 

There may be conditions in the present war 
where centralised maintenance will serve a 
useful purpose, but unless the managements of 
the diverse concerns who employ the centralised 
maintenance department can look upon it also 
as their consultant for future development, | 
fear that more will be lost than will ever be 
gained by such arrangements. 

Southwark, S.EA17. F. S. NAyLor, 

Electrical Engineer & Manager, 


‘“¢Facts and Wishes ”’ 


NOTE with sorrow that in a paragraph 

under the above title in your issue of 

November 28th, you rebuke me for being 
naughty’ by breaking the “truce” and 
** making little of electric wash boilers” in an 
article contributed to the Gas Times. May 
I be permitted to point out that there are some 
errors in your statement? I was not attacking 
electrical wash boilers, but on the contrary 
drawing attention to the weakness of some 
existing gas heated types, as you have indicated 
in your reference to my “confession.” If to 
do so is to show signs of wearing “ rose- 
coloured blinkers,” I must plead guilty. I 
have no doubt that in private, if not in the 
pages of the ELECTRICAL REviEW, you would 
agree that electrical appliances can also be 
improved in some respects. - 

If you will re-read my notes you will find that 
the extract which you slightly mis-quote as 
evidence against me referred to the relatively 
expensive gas-heated electrically-driven washing 
machines, which incidentally I described as 
‘nice things.” This may possibly be one 
of those “inconvenient facts” which it is 
‘* fashionable to ignore,”’ but nevertheless it is a 
fact. I made no comment whatsoever on 
electrically-heated wash boilers, for the simple 
reason that they did not come within the scope 
of my article. I believe I am reasonably well 
informed as to the numbers of electric wash 
boilers now in use, but my emotions on learning 
the figures could have no place in a technical 
article and can be of no interest to your 
readers. 

I should like to add, however, that I, too, 
have no time for ‘* the stock arguments used by 
gas (and electric) men when comparing gas and 
electric services,” except when those arguments 
are technically correct and can be used to 
further the general welfare of the community 
as a whole. 

London, S.W.1. 
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Supply System Maintenance 


Ready Aid Afforded by Electrical Measurements 


importance to be able to 

determine rationally 
when maintenance of supply ; 
equipment is required. There is a tendency 
to forget this fact even in normal times, when 
maintenance is done at uniform time intervals, 
but it becomes doubly important under present 
conditions in which the shortage of man-power 
tenders it difficult, even impossible, to work to 
normal time schedules. Some alleviation of 
the situation may be obtained by making the 
best use of measuring technique to determine 
when maintenance becomes necessary. 

One of the most striking instances of this 
is to be found in considering the question of 
cleaning insulators. There are many situa- 
tions, particularly in indus- 
trial areas, near chemical 
works close to the sea, 
where surface deposits fre- 
quently accumulate on insu- 
lators to such an extent that 
flashover would be inevitable 
if a proper cleaning pro- 
gramme were not followed. 
The shortage of man-power 
available for cleaning is 
such that there is a temptation, and even a 
tendency, to use actual flashover as ‘the 
criterion as to when cleaning will be done. 
With modern discriminative protective gear 
and circuit-breakers, this crude procedure may 
almost be justified, but the available alterna- 
tives are so simple and inexpensive that they 
deserve the closest attention from maintenance 
engineers. 


Use of Telephone-type Counters 


For example, in outdoor installations, 
leakage-current surges can be recorded con- 
veniently by means of telephone-type counters. 
A counter fitted to each type of insulator 
provides continuous indication of the state of 
the surfaces; e.g., an indicator on one trans- 
former sealing-bell porcelain, one circuit- 
breaker bushing porcelain, a post-insulator 
unit and a suspension-insulator unit, gives all 


[' is at all times of extreme 


. the guidance necessary to ensure that cleaning 


will be done neither too frequently nor too 
seldom. 

Alternatively, the condition of the surface 
can be shown continuously by fitting electro- 
static voltmeters at the same locations. Even 
if leakage-current surge counters are fitted it 
is good practice to check voltage distribution 
periodically by means of portable electrostatic 
voltmeters, since an experienced observer can 


By C. W. Marshall, 


B.Sc., M.I.E.E. 


The author, who is with the 
Central Electricity Board, dis- 
cusses means of ensuring that 
high-voltage equipment is 
attended to in time to avert 
breakdowns, and eliminate ex- 
cessive maintenance work 


readily determine with good 
accuracy when it is becoming 
essential to clean the insula- 
_ tor surfaces. 

Maintenance of enclosed fibrous insulation 
is seldom necessary, and the number of 
failures in practice is so small that there is 
adequate justification for relying on the pro- 
tective equipment to clear such faults as do 
occur, and to face repairing the associated 
damage. In certain cases, -however, it is 
practicable to make continuous or regular 
checks on the condition of the insulation by 
convenient methods. For’ example, high- 
voltage condenser bushings which are tapped 
to provide voltage supplies for instruments, or 
to allow injection of high-frequency currents 
to the power system, may 
be controlled by measure- 
ment of the tapping voltage, 
again electrostatically. 

Experience has shown that 
one of the commonest weak- 
nesses in such bushings is 
tracking caused by internal 
discharges. This gives rise 
to short-circuiting between 
the metallic-foil layers of the 
condenser, and causes voltage rise at the 
tapping point. The part of the condenser 
bushing between tapping point and earth is 
comparatively lightly stressed and is unlikely 
to give trouble in the early stages of discharge 
phenomena, but any difficulty in this section 
will be shown by decrease in the normal 
voltage. 

This method of control has proved invalu- 
able in an actual case of high-voltage condenser 
weakness on a high-voltage system. In this 
case, a considerable number of the bushings 
failed, but all weaknesses were discovered at 
an early stage and no complete breakdown of 
the dielectric occurred. The procedure should 
also be valuable in diagnosing tracking be- 
tween condensers and weather sheds arising 
from ingress of moisture. 


Early Troubles Avoided 


In all matters relating to the above class of 
field test of insulation, tribute must be paid to 
the American pioneers Doble and Tebo, who 
were the first to devise convenient field methods 
of diagnosis and to apply these methods on a 
comprehensive scale. - They were probably 
inspired by insulation failures in earlier days 
of high-voltage transmission. We have to a 
great extent missed such experience by coming 
into the high-voltage field at-a much later date, 
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but even with the greatly improved design and 
construction of modern high-voltage insulators 
it is unquestionably sound policy to provide 
the small amount of equipment and personnel 
which is necessary to maintain a regular check 
on insulation condition. 

Testing Insulating Oil 

Insulating oil has, on the whole, been a 
satisfactory and stable product. It may, 
however, deteriorate in three major respects. 
The dielectric strength may be impaired by 
increase of moisture; sludging may occur; 
and the acid content may increase. The 
customary manner of determining the con- 
dition of the oil is to take samples from the 
apparatus in which it is used, and to measure 
the dielectric strength and acidity as laid down 
in the British Standard Specification for 
electrical oils. The presence of sludge is 
usually indicated in the course of detailed 
inspection of the’ apparatus. 

Little change has taken place in oil testing 
methods for many years, and the only test 
not generally known or applied in this country 
is that of measuring the power factor of oil 
samples in a standard condenser cell by the 
wattmeter or Schering Bridge methods. Some 
consideration has been given to the use of 
water-sensitive samples of insulation for 
immersing in the oil in transformer tanks as a 
means of giving early warning of the possi- 
bility of the windings becoming damp. It is 
possible, however, that a more practical 
procedure will be to use the insulation resistance 
of the windings themselves as the criterion, 
and attention is drawn to the sensitive high 
voltage insulation measuring equipment which 
was described in the ELECTRICAL REVIEW of 
July 25th, 1941. 


Circuit-breaker Contacts 


So far only the dielectric circuit has been 
considered, as this is the part of all electrical 
systems which is most prone to failure and in 
which the consequences of failure are most 
serious. In the electric circuit practically the 
only source of trouble is circuit-breaker 
contacts. Even these seldom require main- 
tenance, but it is desirable to have means of 
checking their condition without opening the 
circuit-breakers. This can readily be done by 
resistance measurements, using a DC supply, 
and there is much to be said for making the 
measurement by the parallel ammeter method 
rather than by the more customary millivolt- 
drop system. 

Magnetic-circuit troubles are fortunately 
still more rare. Their diagnosis is sometimes 
possible by accurate measurements of the iron 
losses and magnetising currents which may 
reveal irregularities. The evolution 
method is, however, much the most sensitive, 
but this entails provision of special gas collect- 
ing apparatus as a permanent feature of the 
protective equipment. 
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Measurements of the noise emitted by 
electrical plant, such as transformers, is some. 
times of service in detecting slackness of parts, 
and modern objective noise meters in conjunc. 
tion with cathode-ray oscillographs can be 
used with advantage in such investigations, 
Similarly, the electro-magnetic field radiated 
from power lines provides an invaluable guide 
to the state of the insulation. Measurements 
of the radio field are usually made with the 
express purpose of diagnosing causes of inter- 
ference with wireless reception, but they are 
potentially valuable in line maintenance, and 
deciding when insulators should be cleaned. 


Measuring Short-circuit Forces 


The short-circuit forces which are now so 
prevalent due to faults caused by enemy 
action are bound to increase the amount of 
maintenance required by power supply appar- 
atus. This throws into strong relief the need 
for knowing accurately and rapidly the order 
of these forces. The best method of supplying 
this need is by permanent oscillograph equip- 
ment. The usual type of oscillograph which 
involves photographic recording is hardly 
suitable with the present shortage of skilled 
personnel, but the Masson “ Perturbograph” 
which provides the records automatically, 
although to a lower degree of accuracy, is 
quite suitable. Diagnosis of faulty protective 
gear operation in particular is greatly facilitated. 

A still simpler procedure is to use quick- 
response indicating ammeters and voltmeters 
giving records of the maximum current and 
minimum voltage on all circuits under fault 
conditions. The most valuable application 
of such instruments is in the instantaneous 
location of faults on overhead lines with 
consequent reduction in the amount of patrol 
work which is required. 

Details of the methods of carrying out the 
insulation tests referred to in this article will 
be found in the following I.E.E. Papers:— 
“The Characteristics and Performance in 
Service of High-Voltage Porcelain Insulators,” 
by J. S. Forrest and ‘* Field Measurements of 
Insulation,” by E. A. Burton, J. S. Forrest and 
T. R. Warren. 


Radio Engineers 


T's British Institution of Radio Engineers, 
of which Dr. C. C. Garrard is president, 
has_ arranged the following London 
meetings for the remainder of the session :— 
January 10th: 
Design and Application of the Cathode Ray 
Oscillograph,” by Mr. W. Wilson. February 7th: 
“Transmitting Valves,” by Mr. L. Grinstead. 
March 7th: “Harmonic Distortion in Audio- 
frequency Transformers,” by Mr. N. Partridge. 
April 9th: ‘* Wired Broadcasting,’’ by Capt. P. P. 


Eckersley. 
The South-Western Section is holding a meeting 

in February (date not yet decided) at which Mr. G. 

Wooldridge will read a paper on ‘* Wave Guides. 


Recent Developments in the 
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Machine-Tool Motors | 


Choosing the Most Suitable Type 


IGH diversity factor in a_ present-day 
machine shop is to be attributed to the 
wide range of work that can be dealt 

with by general purpose machines. Mills and 
shapers, for example, are driven by motors of 
sufficient capacity to give the heaviest cuts and 
quickest feeds allowed by modern tool tips, so 
full load operation is seldom called for. No 
definite rules can be laid down for the horse- 
power needed by machine tools. Information 
required when selecting the driving motors, in 
addition to that relating to 
the system of supply, falls 
under the half-dozen heads 
discussed below. 

The first is the type of 
enclosure, which depends 
almost entirely on the position 
of the motor on the tool. 
For some applications, e.g., 
dry grinding, a totally en- 
closed dust-tight motor is 


Above ; 5-HP 1,430-RPM foot-mounting motor 
for automatic lathe. Right : 50-HP ‘‘ Hyslip- 
Tork” motor on forging machine 


desirable. Where the machine is exposed to 
mist from the coolant, e.g., the work-head 
motor of a cylindrical grinder or the motor of 
a suds pump, drip-proof enclosure is unsuit- 
able. The next point is mounting. Motors of 
the common horizontal-spindle foot-mounted 
type can be compactly housed in the base or 
column of the tool. Vertical-spindle spigot- 
mounting motors need to be protected from fall- 
ing dust (rather than drips) by means of a cowl. 

When the work need not have a high finish 


or is unlikely to be affected by slight vibration, 
the industrial AC motor with ball and roller 
bearings is normally employed. For precision 
grinders or any application in which the motor 
vibration must not exceed 0.0003 in., lubricated 
sleeve bearings are more suitable, and fans on 
ventilated motors should be dispensed with in 
order to secure the highest degree of balance. 

The starting torque of approximately one- 
third of the full-load value provided by 
standard squirrel-cage motors is suitable for 
most machine tools. Ex- 
ceptions are those having a 
considerable amount of 
kinetic energy at full speed, 
e.g., fly-wheel drives with- 
out clutches between 
motors and flywheels. In 


1/3-HP 2,800-RPM foot- 

mounting motors on 

small bench drilling 
machine 


such cases improved 
starting performances for 
the motors are necessary. 
Better - than - standard 
starting torque is also 
required of fast-traverse 
motors on table drives, such 
as milling machines, where 
a quick cycle of operations calls 
for rapid acceleration. Motors 
giving twice full-load torque at 
starting with direct switching or 
66 per cent. torque when con- 
nected in star are available for 
such drives. For flywheel drives 
of the power-press type, current 
ks can be smoothed by the use 
of ‘*Hyslip”’ motors, which, 
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normally giving a speed drop from no load to 
full load of 10 per cent., are available to give 
any required slip between 3 and 100 per cent. 
For drives involving wide speed variation 
with close speed setting throughout the range, 
Ward-Leonard control is being increasingly 
employed. Another form of variable control 
comprises tapped transformer, multi-section 
rectifier and DC motor; in this the speed range 


is limited owing to the constant rectifier drop, . 


which reaches a high proportion of the output 
voltage at very low motor speeds; also, a shunt 
regulator is required to give control between 
the transformer tappings. 

The duty cycle of the motors driving any 
machine can often be varied over wide limits, 
so that the specifying of a large range of cycle 
times results in the use of a motor that is 
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normally too large for its work. This applies 
also to reversing motors driving high-speed 
tapping machines, the rating of which is usually 
determined by the combined inertia of the 
tapping spindle and the motor rotor. The use 
of class B insulation permits a reduction jp 
frame size and hence the inertia effects of 
the rotor. 

Since the power demand depends also upon 
the kind of material machined, the type and 
condition of the cutting tools and their speeds 
and varying feeds employed, each case must be 
considered individually. Thus on two similar 
machines set up for different work, the correct 
motor ratings were 4 and 12 HP. 

We are indebted to Crompton Parkinson, 
Ltd., for the information given in this 
article. 


Production 


ORD SEMPILL, A.F.C., was on Decem- 
ber 13th, 1941, inducted as President of 
the JUNIOR INSTITUTION OF ENGINEERS 

by his predecessor, Viscount Falmouth. 

In his presidential address Lord Sempill 
referred to his membership of the Institution 
for over a quarter of a century and pointed out 
that the most essential work of the Institution 
was contributing to the education of the men 
who must play a vital part in the making and 
controlling of the technical world of to-morrow. 

He stressed the importance of engineering 
apprenticeship, and said that the practical 
experience of production thus gained was of 
great value in comparison with the commence- 
ment of an engineering education at a university: 
where it was generally difficult to combine 
practical engineering training with the neces- 
sary academic instruction. 

The whole of our engineering education, both 
in universities and in most technical colleges, 
needed reform to bring it into relation with the 
practical needs of to-day. Too much emphasis 
was laid on academic qualifications, and 
insufficient on the practical side of manu- 
facture and economic organisation. A start 
had been made in this direction by the intro- 
duction this year of a Higher National Certifi- 
cate in production engineering. The late Lord 
Austin had said that the need was for men who 
were 50 per cent. engineers and 50 per cent. 
organisers. That, he considered, was what.a 
production engineer should be, and our 
educational system should be directed towards 
thatend. 

Lord Sempill acknowledged the work of the 
Loughborough College, Wolverhampton and 
Staffordshire Technical .College, Acton Tech- 
nical College, Northampton Polytechnic In- 
stitute and Birmingham Central Technical 
College, which had been pioneers in practical 
production training. Other educational centres 
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with. National Certificate courses had no bias 
on the practical production side, which he 
considered serious. 

He urged that the Institution should lend its 
‘active support to modification of this position, 
and indicated that its members could render 
great service by undertaking lectures on jig and 
tool design, workshop organisation, industrial 
administration, time study and ratefixing and 
similar subjects. ; 

Far too many young men of ability devoted 
themselves to design because of the possession 
of an engineering degree or National Certificate. 
Invention and design were fundamental, but 
production was of vital importance at present, 
and the new Higher National Certificate in 
production engineering would go far to change 
the attitude towards this ‘* Cinderella ’’ among 
engineering courses, and to provide the 
production engineers of the future. 


Forthcoming Events 


Institution of Electrical Engineers.—Meter and 
Instrument Section.—Friday, January 2nd, 5 p.m. 
London. Paper: ‘ The Electrostatic Voltmeter 
as a DC/AC Transfer Instrument,” by Mr. A. 
Felton. 

Wireless Section—Wednesday, January 7th, 
5 p.m. London. Paper: ‘“ Aerial Character- 
istics,” by Mr. N. Wells. 

Transmission and Meter & Instrument Sections. 
—Wednesday, January 14th. London. Paper: 
‘* Measurement of Protective Gear on Power 
Supply Systems,” by Messrs. Casson and F. H. 
Birch. 

Western Centre.—Monday, January 12th, Royal 
Hotel, Cardiff. Wartime luncheon, followed by 
a discussion on “Electrical Supply Problems 
Arising from the War,” to be opened by Mr. 
W.A.H. Parker. Tickets (6s. 6d. each) can be 
obtained from Mr. J. B. G. Lewis, hon. assistant 
Principality Buildings, Queen Street, 

rdiff. 
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The M.K.S. System 


Simplifying Electro-magnetic Measurement 


HE __ international By R. O. Kapp, B.Sc., M.L.E.E. 


M.K.S. system of 
electro magnetic 
units first proposed by 
Giorgi in 1901 was vl AP by the International 
Electrotechnical Commission in 1935. As the 
initial letters imply, it substitutes the meter, the 
kilogramme and the second as units of length, 
mass and time for the centimetre, the gramme 
and the second employed in the "older C.G.S. 
systems. But this substitution is not its most 
important feature. The reason why the fifteen 
countries represented at the Scheveningen 
meeting of 1935 voted unanimously was not a 
preference for the larger over the smaller units, 
but a desire to make electro-magnetic calcula- 
tions simpler and more mistake-proof and to 
make the teaching of fundamental principles 
less confusing to the student than it is at 
present. The M.K.S. system was adopted to 
meet a practical and not only a theoretical need. 
Yet teachers and practical engineers will not 
be able to benefit from the change for some 
time to come. Most-existing textbooks were 


Professor Kapp deals with the con- 
fusion arising from the use of the 
three C.G.S. systems and in advo- 
cating the simpler Giorgi method 
considers means of shortening the 
transition period 


written before 1935 and employ, therefore, the 
three troublesome C.G.S. systems. Our 
students must learn to understand these books 
as well as those written subsequently. So we 
have either to keep them in ignorance of this 
skeleton in the electrical engineer’s cupboard or 
teach them four distinct’ systems of units. 
Practical engineers, too, cannot be expected to 
change their habits of thought as soon as a 
change is made in standardisation. So we are 
in a difficult transition period and we should do 
all we can to shorten it. But the length of the 
transition period must depend on the amount 
of attention which the subject receives, and 
both teachers and practical engineers have 
tended to ignore it. Perhaps it is not always 
realised that the M.K.S. system is both very 
necessary and quite easy to understand. 

The three systems of units already in use are 
the electro-magnetic, the electrostatic and the 
practical systems. They are different ways of 
measuring the same things like miles and 
kilometres. The units .are given different 
names in the three systems. Those in the 
electro-magnetic system have the prefix “ ab,” 


those in the electrostatic | 
system have the prefix 
“stat,” and those in the 
practical system have 
no prefix. Thus there are an abvolt, a statvolt, 
and a volt. There are three different units of 
EMF. The volt is equal to 10° abvolts and 


0 statvolt. The ohm is equal to 10° abohms 


and-J x 10-" statohms. These and other 


conversion factors have to be remembered by 
the student or looked up in pocket books. 

Of course all calcu- 
lations might be per- 
formed with the help 
of formule which give 
the answer in units 
belonging to one only 
of these three systems. 
One could then forget 
the other two. But 
this is not standard 
practice. The formule 
derived in the text- 
books (at least in those 
written before 1935) 
give results in all three 
systems. The formula 
which is derived from first principles for the 
inductance of an overhead transmission line, 
for instance, gives the result of the calculation 
in abhenrys. The formula for calculation of 
the capacitance of the same line gives the result 
in statfarads. And one must use henrys and 
farads in the formula for calculation of the 
regulation of the line. 

Why Three Systems ? 

One may well ask why three distinct systems 
with their enormous, cumbersome conversion 
factors ever came to be introduced and why all 
three were perpetuated for so long. The reason 
was a misapprehension, or rather two mis- 
apprehensions. 

The first was the belief that the unit values of 
all measurable quantities in all branches of 
physics are determined when three independent 
units are defined arbitrarily. This is true for 
mechanics and the three arbitrary units 
selected in the C.G.S. system are the centi- 
metre, the gramme and the second. When 
these have been defined one is not free to 
define any other unit arbitrarily. Unit force is 
automatically the dyne and unit work the erg. 

But in electricity and magnetism three 
arbitrary units are not enough. If one defines 
only the units of length, mass and time, one is 
still free to give any value to the units of the 
electromagnetic quantities. A simple formula 
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will illustrate this. The force F exerted by a 
wire conveying a current I on a portion of a 
parallel wire of length / at a distance X in 
medium of permeability » is given by the 
formula F = 2pI//?X. In the C.GS. 
system F is in dynes, and we can define unit 
current as that which, when //x is unity exerts a 
force of one dyne in a medium of unit perme- 
ability. 

If unit permeability were to be determined 
by the definition of the three C.G.S. units, we 
should not be free to give it an arbitrary value. 
But those who devised the electro-magnetic 
system did give it an arbitrary value. They 
defined it as the permeability of a vacuum. 
Having done this they reached the value of unit 
current known as the abampere. Unit value 
for all other electro-magnetic quantities 
follows automatically. 


Four Arbitrary Definitions 


Thus was the electro-magnetic system of 
units constructed. It depends not on three but 
on four arbitrary definitions namely, unit 
length, unit mass, unit time, and unit perme- 
ability. The system is consistent and com- 
plete. This proves that four arbitrary units is 
the right number. If four -were too many, 
unit permeability would be determined by the 
C.G.S. units and its independent and arbitrary 
determination would lead to inconsistencies 
just as it would lead to inconsistencies if we 


‘adopted the C.G.S. system in mechanics and 


then proceeded to define unit power as the 
horse-power. 

If, on the other hand, four arbitrary units were 
too few the electro-magnetic system would be 
incomplete. We should still be free to give any 
arbitrary value to some electrical or magnetic 
quantities just as we should be free to give any 
value to mechanical force if we were to define 
the units of length and time only and leave 
unit mass undefined. 

Consequently the electro-magnetic system is 
logical and scientific and would have proved 
quite suitable for all theoretical and practical 
purposes if it had been employed on all 
occasions. But, unfortunately, a fifth unit was 
also defined arbitrarily, and this led to incon- 
sistencies. It happened inadvertently when 
scientists were seeking to define unit electric 
charge. They considered some such formula 


as F= > which expresses the force 


2 
between two charges Q, and Q, at a distance X 
in a medium of permittivity K. Here one can 
define unit charge as that which exerts unit 
force on a like charge at unit distance in a 
medium of unit permittivity. 


Now it can be shown that py Ky = 5x 


seconds squared per centimetre squared when 
Ho is the permeability and K, is the permittivity 
of a vacuum. From the definition of unit 
permeability already given, it follows that unit 
permeability is 9 x 10° that of avacuum. But 
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this was not adopted. The permittivity of g 
vacuum was taken as the unit instead, a figure 
9x 10° too small. Thus our forefathers defined 
the units of five quantities arbitrarily—one too 


many. Oddly enough they seem not to have 
noticed this. They thought they were defining 
only three. This is the second misapprehen- 
sion of which I spoke above. 

The only way to avoid inconsistencies was to 
allow two systems of units to exist side by side, 
each with four arbitrary units. In one of these 
the fourth was permeability. In the other it 
was permittivity. It then became necessary to 
invent a third system which would conceal the 
incompatibility between the other two. This 
is the practical system. In this two further 
units are defined arbitrarily, making seven in 
all. The extra two are the ampere and the volt, 
But this addition has not led to any further 
inconsistency as in the practical system the 
attempt to maintain consistency is largely 
abandoned. The relation between the units in 
this system is often obtained by the lavish use 
of conversion factors. 

Three things must be done to get us out of 
the mess into which the two above-mentioned 
misconceptions have led us. The first is to get 
rid of the fifth arbitrary unit, the second is to 
get rid of conversion factors and the third to 
decide on the most suitable four fundamental 
units for purposes of dimensional analysis. 


Securing Consistency 


The first of these would be done if we were 
merely to drop the electrostatic system alto- 
gether. If we retained the C.G.S. electro- 
magnetic system in which unit permeability is 
defined as that of a vacuum we should have a 
perfectly consistent system. Whenever the 
permittivity of a vacuum occurred in a formula, 
as it does in all electrostatic calculations we 


should insert its proper value, namely, 4 x 10-* 


units of permittivity. But there is an objection 
to this simple way out. All the units with 
which we are most familiar such as the 
ampere, the volt, the ohm would occur with 
large arbitrary factors. The formule would 
be clumsy and hard to remember. 

So it is advisable to take the next step out of 
the wood. This was done by Giorgi. He 
noticed a fortunate coincidence. If the units 
of length, mass and time are defined as the 
metre, the kilogramme and the second, and if 
the unit of permeability is defined as 10’, that 
of a vacuum, it so chances that all formule 
derived from first principles give the answer in 
amperes, volts, ohms and all the other practical 
units with which we are familiar. There are no 


conversion factors and only two arbitrary 
numbers have to be remembered. They are 
the permeability of a vacuum which is 10-’ 
M.K.:S. units and the permittivity of a vacuum 
which is 1.113 x 10-!° M.K.S. units. 

These two steps alone bring us to the Giorgi 
It is complete, consistent and ideally 


system. 
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simple. But, when these two steps have been 
taken, a third one suggests itself which has 
nothing to do with the M.K.S. system. We 
are led to’ consider which four fundamental 
units are the most convenient ,for purposes 
of dimensional analysis. For purposes of 
measurement all the units are defined in the 
Giorgi system. Any four can be chosen for 
the other purpose provided none of them is 
implied in the other. 

There is no doubt about three of these. We 
have become so familiar with length, mass and 
time as the basis of dimensional analysis in 
mechanics that we naturally retain them in 
electricity and magnetism. But custom has 
not sanctified the fourth, and various sug- 
gestions have been made. Permeability has 
been used for the definition of unit quantities in 
both the electro-magnetic and the Giorgi 
system, but this is no reason why it should be 
used in dimensional analysis. And I have not 
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seen it advocated for this purpose. Giorgi has 
proposed to use resistance as the fourth unit. 
Doherty and Keller in ‘* Mathematics in 
Modern Engineering ’’ have selected dielectric 
constant. Cullwick advocates charge and so do 
Frank and many others. The I.E.C. leaves the 
question undecided. But it is clear that a 
decision must be reached soon. All but one 
fourth unit will eventually have to be aban- 
doned. And the more time we allow for 
several rivals to become established the more 
bitter will the inevitable battle of the fourth 
unit become. 

Personally I think it probable that charge 
will be the victor, for the choice will, I hope, 
not be based on any extraneous theoretical 
considerations, but purely on considerations 
of convenience. Both resistance and dielectric 
constant lead to most awkward fractional 
exponents while there are no fractional 
exponents if charge is the fourth unit. 


Meter Balanee Tests 


_ Their Significance and a Possible Alternative 


EGULATIONS pre- 
scribed by the Electri- 
city Commissioners 


.under the 1936 Act re- 


quire all polyphase meters to be tested for 
balance of the elements at unity and 0.5 
power factors. Although the underlying 
idea of the balance test is not difficult to 
comprehend in general terms, the complete 
effect of imperfect balance on the performance 
of a meter in various conditions of three-phase 
loading is not generally understood. For the 
sake of simplicity, attention is here confined to 
two-element three-phase meters. 

When the consumption in a_ three-phase 
circuit is measured by separate single-phase 
meters, the only condition to be satisfied for 
accurate measurement is complete accuracy of 
each of the meters considered as a single-phase 
instrument. That is to say, each of the meters 
with its associated instrument transformers, 
must be free from overall calibration and 
phase errors. There is no need for the 
gearing constants or the torque-per-watt 
characteristic constants to be the same. 


Identical Characteristics 


If, however, two single-phase meter elements 
are assembled to communicate torque to a 
common rotating system and are restrained by 
a braking torque produced by a common 
braking magnet, then, for accuracy in all 
conditions of three-phase loading, the torque- 
per-watt characteristics of the two elements 
must be identical. If this condition is not 
Satisfied, then, although the meter can be 
adjusted to be accurate in one condition of 


By G. W. Stubbings, 


B.Sc., A.M.L.E.E. 


three-phase loading, it 
will be inaccurate in all 
other conditions, e.g., if 
adjusted for balanced load, 
unity power factor, when the element torques 
are nominally equal, it must be inaccurate 
not only with balanced load and power 
factors less than unity when the nominal element 
torques are unequal, but also, generally, with 
unbalanced loading. 


Extreme Conditions 


The regulation for balance testing stipulates 
that all voltage circuits are to be energised at 
marked voltage and that marked current is 
to be passed through each element singly in 
turn, other current circuits being idle. Balance 
tests are really checks of meter performance in 
extreme conditions of unbalanced three-phase 
loading, that is, with single-phase loading 
between red and yellow, and between blue 
and yellow lines. 

The power factors which are stipulated for 
these tests refer to the power factors of the 
single-phase phantom test loads, so that, 
unlike the balanced load test, the red-element 
current and voltage are in phase with the unity 
power factor balance test of thiselement. The 
voltage circuits of both elements are energised 
normally because the voltage fluxes give rise 
to a small braking torque. The unity power 
factor balance tests check identity of the 
torque characteristics of the elements. The 
0.5 power factor tests serve to check the 
freedom of the elements from individual phase 
error. 

The desirability of the two balance tests, 
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One at unity and the other at 0.5 power factor, 
will be appreciated better if the effect of faulty 
element balance is explained. Let us assume 
first, that each element is free from phase 
error, but that the torque-per-watt character- 
istics are unlike. Suppose that the torque-per- 
watt in the blue element is the greater, then as 
the balanced load power factor falls from 
unity to zero, and as this element nominally 
contributes a larger and larger proportion of 
the total driving torque, the effect of the 
unbalance must increase. At zero power 
factor, when nominally the element torques 
are equal and opposite with balanced load, the 
blue element torque will predominate and there 
will be a creep such as would be set up by a 
phase error in a meter free from defective 
balance of the elements. 


Equal and Opposite Phase Errors 

It can be shown that if the excess torque per 
watt in one element has a percentage value of 
k, then this will give rise to a virtual phase 
error having a value in centiradians equal to 
k/2V3. Now consider another kind of 
faulty balance, that of equal and opposite 
phase errors in the two elements. With zero 
power factor balanced load a defect of this 
kind will not affect the equality of the element 
torques, so that there will be no creep. Equal 
and opposite phase errors in the elements do 
not therefore lead to a virtual phase error 
of the meter when considered as a three-phase 
meter. 

Such errors as these give rise to a constant 
percentage effect on meter speed which is 
independent of the power factor, and if the 
algebraic phase-error difference is a centi- 
radians, this difference produces a constant 
calibration error with three-phase balanced 
loading which is equal to a/1/3 per cent. This 
error can be compensated by adjustment, but 
this adjustment will make the meter inaccurate 
with single-phase loading. 

The foregoing shows that the effect of de- 
fective element balance in three-phase meters 
is rather subtle, and that, whereas torque un- 
balance should theoretically be revealed by 
the balanced load 0.5 power factor tests if the 


elements are individually free from phase error, 


it is possible for the fictitious phase-error effect 

of torque unbalance to be compensated for by 

a real phase error, so that a meter inherently 

faulty can appear accurate by mere balanced 

load testing. Hence the balance tests that are 

Officially stipulated by the Electricity Com- 
missioners are justified. 


Negligible Errors 


The practical man may feel that all this is 
rather making a mountain out of a molehill, 
and that as total industrial power loads 
integrated by three-phase meters are generally 
approximately balanced, the service errors 
likely to occur in the registrations of a modern 
well-designed three-phase meter, proved to be 
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accurate by a balanced load test at unity and 
0.5 power factors, will be so small as to be 
negligible. This feeling is further justified 
by the consideration that small element. 
balance errors that are not revealed by the 
balanced-load test produce registration errors 
that vary according to the conditions of the 
unbalance of the load integrated, and that the 
diversity of these unbalance conditions over 
an accounting period may be such that the 
effect of faulty element balance is cancelled so 
that the effect on registration accuracy js 
negligible. 

The considerable additional cost of the 
element balance checks certainly seems a 
somewhat high price to pay for the detection 
of faults which will, in the great majority of 
circumstances, have a barely appreciable effect 
on registration accuracy. It certainly seems 
possible that a simpler test could be devised, 
in which the balance of the elements is checked 
by absence of creep with nominally equal and 
opposing element torques, and that a cheaper 
and more rapid test of this kind might be a 
sufficient safeguard against the possibility of 
registration errors: with unbalanced service 
loads that cannot be detected by the ordinary 
balanced load test. 


Safety Torch 


HAND-TORCH designed for use in atmos- 
pheres which are inflammable due to the 
presence of vapours or coal dust, or in 
spraying booths, is specially suitable for aiding 
inspection work in aircraft factories and repair 


Aluminium torch for 
aircraft inspection 


depots, to facilitate the tracing of petrol leaks 
from engines of damaged aeroplanes. , 

It is a product of the General Electric Co., 
Ltd., Magnet House, Kingsway, London, W.C.2, 
and its relatively small size makes it useful where 
ordinary flameproof handlamps cannot be 
employed. The torch (catalogue F.16556) is 
arranged to be operated from an intrinsically safe 
transformer, such as the XT.5620 of G.E.C. make. 
The case, which is of cast aluminium of zinc base, 1s 
fitted with a chromium-plated reflector and a SBC 
holder to accommodate a 6V lamp rated at 3 W. 

The front glass is of the “ armour plate’ Ore 
and is protected by a steel grid. A gland 1s 


provided for the entry of a 23/.0076 three-core 
—— tough rubber sheathed cable of 250 V 
grade. 


> 


a 

q 

ie 

al 

Ww 

1S 

b 

fa 

¢ 
Way i 
id 


194] 


nity and 
aS to be 
Justified 
element. 
1 by the 
errors 
is Of the 
that the 
Ons over 
that the 
celled so 
uracy is 


of the 
seems a 
letection 
jority of 
le effect 
ly seems 
devised, 
checked 
jual and 
cheaper 
be a 
bility of 

service 
ordinary 


n atmos- 
e to the 
t, or in 
aiding 
repair 


‘ol leaks 


December 26, 1941 


ELECTRICAL REVIEW 


741 


High-Pressure Steam 


The New Twin Branch Station 


N_ indication of the 
shape of things to come 
is given by the in- 

formation now released referring to the 
extension of the Twin Branch (Indiana) 
Station of the American Gas & Electric Co. 
The new plant consists of one 550,000-lb. per 
hr. boiler designed for a pressure of 2,500 Ib. 
per sq. in. supplying one 76,500-kW_turbo- 
alternator. Pulverised-fuel firing and reheating 
are adopted in view of the boiler operating 
conditions envisaged and the otherwise 
probable wetness of the exhaust. 

The boiler is of the natural circulation type 
and is operated at 2,400 lb. per sq. in. at the 
superheater outlet and a final temperature, 
after attemperator, of 975 deg. F. when 
reheating 450,000 Ib. per hr. with an inlet 
temperature of 540 deg. F. to 900 deg. F. at 
470 Ib. per sq. in. The boiler consists of a 
primary furnace, first-pass, second-pass, main 
and by-pass convection 
section, economiser and air 
preheater. Attemperator 
(fine-spray desuperheater) con- 
trol and motorised-damper 
reheat control are employed. 
The attemperator has a capa- 
city sufficient to reduce the 
initial temperature from the 
superheater ‘by 100 deg. F. 
The division wall between the 
second and last pass (convection section) 
continuing downward to form a hopper at the 
bottom of the second pass forms a reheat 
surface. 

The entire unit is suspended, all expansion 
being downward. Four pulverising mills, each 
driven by a 100-HP, 600-RPM constant-speed 
motor, are supplied through feeders, and 
deliver fuel to eight burners. Oil burners 
having a steam capacity of 50,000 Ib. per hr. 
are used for fuel ignition. The mill was 
specified to deal with coal having a calorific 
value of 10,000 to 10,400 BThU per Ib. with an 
ash content of up to 18 per cent. 

Primary air, 38,600 cu. ft. per min. at 25 in. 
w.g. to the four mills (20 per cent. of the total), 
is delivered by one fan, driven by a 200-HP, 
1,250-RPM variable-speed motor, and is pre- 
heated from 125 to 400 deg. F. Secondary air, 
153,000 cu. ft. per min. at 11.6 in., is supplied 
by one forced-draught fan driven by a 400-HP, 
1,160-RPM constant-speed motor with vane 
control at 570 deg. F. Two induced-draught 
fans with a duty of 170,000 cu. ft. per min. at 
17.8 in. at 365 deg. F. are driven by 750-HP, 
870-RPM constant-speed motors also with 
vane control. The preheater surface is 
133,500 sq. ft. 


By S. B. 


A description of the plant 
and operating results at a 
new American station in 
which steam is raised at 
2,400 Ib. per sq. in. in a 

natural-circulation boiler 


Molten slag flows into a 
primary hopper and is con- 
tinuously, agitated by water 
jets. A secondary ash pit at the bottom of 
the second pass below the reheater deals with 
either liquid or dry ash, final ash disposal 
being effected hydraulically to the receiving 
pit. A minimum ash-fusion temperature of 
1,800 deg. F, is the design basis of the com- 
bustion space. Ordinary soot blowing practice 
is adopted, but telescopic blowers are on trial 
in the second pass. 

Complete thermal-flow studies were made 
before designing the boiler and were supple- 
mented by experimental components under 
the contemplated conditions. Experience has 
confirmed the expectation based on these 
investigations that natural circulation would 
prove satisfactory in practice. Measurements 
were made by pitot tubes installed in all steam 
generating circuits under operating conditions. 

Foreign matter deposited 
during construction was re- 
moved by introducing 6.7 Ib. 
of calgonite and 1.3 Ib. of 
caustic soda in solution per 
1,000 Ib. of water. Prior to 
boiling out, the boiler was 
filled to the top of the drum 
with water treated with 
sodium sulphite and heated by 
hydrokineter to 200 deg. F. 
Water level was then lowered and the foregoing 
solution added. Over a period of eighteen 
hours with its pressure at 75 Ib. per sq. in. the 
boiler was blown down intermittently thus 
progressively reducing the foreign solids. At 
275 lb. per sq. in. in the superheater and high- 
pressure system, the boiler was blown. to 
atmosphere and then drained. 

The limiting requirement of the starting-up 
procedure was that all temperature differences 
in the metal of the drum and the tubes should 
be controlled within 50 deg. F. Thermocouple 
recorders were employed, the readings being 
brought out on to a special panel. For raising 
pressure and putting on and taking off the line 
a special technique has been developed in 
association with the turbine. Continuous 
steam and condensate conductivity measure- 
ments are made in various parts of the cycle, 
the hydrogen values at which are recorded. 

Certain slagging troubles due to the tempera- 
ture unbalance of the heat absorbing areas 
necessitated the rearrangement of screen sur- 
face, introducing additional water-wall surface 
in front of the reheater division, altering the 
super-heater platens and fitting seven addi-_ 
tional access doors in the second pass for better 
observation and cleaning. 


Jackson 
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Comprehensive boiler-feed and boiler-auxi- 
liary control has been installed. Superheat 
control and a measure of combustion control 
are included, motor-operated dampers operated 
from the initiating equipment being em- 
ployed. 

Three eight-stage motor-driven centrifugal 
pumps, 2,500 HP at 3,600 RPM, each with a 
duty of 550,000 Ib. per hr. at 350 deg. F. 
discharge at 3,000 Ib. per sq. in. with a suction 
pressure of 700 Ib. per sq. in. Ample reserve 
is evident and under the circumstances it may 
be considered justified, although with experi- 
ence the need for such caution may be mini- 
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is about 1.5 per cent., but this may be reduced, 
The range was designed for an allowable 
stress of 8,500 Ib. per sq. in. at 975 deg. F., and 
on account of creep considerations carbon. 
molybdenum steel was used. The piping js 
11.0 in. outside diameter by 3.1875 in. thick 
and is produced by turning and boring a solid 
forging. Carbon-molybdenum steel is used in 
the reheat piping which is 12.75 in. outside 
diameter and 0.5 in. thick. Welded joints are 
employed and a high degree of supervision of 
the welds is obtained by X-ray examination, 
There are no main steam valves between the 
boiler and the turbine except the turbine stop. 
valve. I am not aware of the 
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TO 23 kV BARS 


measures that have been 
adopted to prevent carrying 
over water to the _high- 
pressure turbine. 


Generating Plant 


The turbine is a cross- 
compound unit. The high- 
pressure part of 22,500 kW at 
3,600 RPM is supplied with 
steam at 2,300 lb. per sq. in. 
and 950 deg. F. and exhausts 
at 375 lb. per sq. in. and 
510 deg. F. to the reheater, 
from which steam is delivered 
at 335 Ib. per sq. in. and 
900 deg. F. to the 54,000-kW, 
1,800-RPM low - pressure 
machine. Six-stage regenera- 
tive extraction with two drain 
coolers and gland return takes 
34 per cent. of the steam 
delivered to the turbine. The 
final exhaust pressure is 29.0 
in. Hg., the wetness being 
stated as 6.5 per cent. giving a 
low-pressure turbine efficiency 
ratio of about 84 per cent. It 
would be of interest to specu- 
late upon the reason for this 
low wetness, the permissible 
proportion in the United 


132 kV TRANSFER 3aR 


132kKV BAR 
132kV NO 2 BAF 


States being ordinarily 12 
or 13 per cent. 


| The high-pressure turbine 
loce is of double-shell- construction 


and has eighteen stages, 
extraction at the eleventh 


Switching system of the new Twin Branch set 


mised. It is significant that the pumps are of 
the centrifugal type and it may be assumed that 
the economics of reciprocating pumps were not 
disregarded. As the pump shut-off pressure 
may exceed 3,200 Ib. per sq. in., seamless steel 
tubing, 9.625 in. outside diameter and 1.25 in. 
thick, has been used. The electrically operated 
boiler-feed valves for working up to 3,200 Ib. 
per sq. in. and 500 deg. F. are of the gate or 
tilting-disc type with by-passes. The make-up 


stage being between two 
portions of the inner shell, and 
at the fourteenth stage in a 
chamber between the inner and outer shells. 
hs temperature of the outer shell is relatively 
ow. 

An internal piping system heats the inner 
shell and fixing bolts on starting up in order 
to reduce expansion and gives about 75 deg. 
F. cooling at full load so as to limit creep 
stresses. An intercepting valve in the resupet- 
heater line between the reheater outlet and the 


low-pressure inlet prevents overspeed of the 
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low-pressure element on loss of load due to 
stored steam. The low-pressure element may 
be operated at the old station pressure of 
600 Ib. per sq. in. and 750 deg. F. and the 
intercepting valve acts as a governor valve 
when so operated, a stop valve being suitably 
arranged in this connection. ‘ 
The low-pressure unit was installed in 
advance of the high-pressure unit, permitting 
its commercial operation from the older 
station pressure. Starting up from cold, the 
unit is brought up to a load of 60,000 kW at 


’ 2,300 Ib. per sq. in. and 900 deg. F. in about 


eighteen hours, but this cycle is considered 
conservative and may be materially shortened 
with safety, subject to suitable operating 
starting up and shutting down techniques. 

The alternators are hydrogen-cooled at 
0.5 lb. per sq. in., both systems being connected 
to a common extraction equipment dealing 
with hydrogen in the sealing oil. Suitable 
rotor and stator thermometry is provided. 
The 11-kV alternators are switched direct on to 
the 132-kV busbars through a 92,500-kVA 
transformer and_ isolating switches. The 
transformer is exceptional, having four wind- 
ings, one connected to the generators and a 
second to the 132-kV system, the other two 
windings supplying 30,000 kVA to a 27.6-kV 
system and 16,000 kVA to the works auxiliaries 
at 2.3kV. Both sets are brought up to speed 
electrically in synchronism; the 11-kV 
ore interconnector switch is rated at 
4,000 A. 


Control of Building 


T's Ministry of Works and Buildings has 


announced that under the revised Defence 

Regulation 56A, which comes into force on 
January Ist. licences will be required for the 
carrying out of works of construction, recon- 
struction, alteration, demolition, repair (including 
war damage), maintenance of premises, decoration 
and re-decoration if the total cost of the work 
exceeds £100. The regulation is retrospective to 
the extent that the stated maximum will include 
the cost of any other such work carried out on the 
property concerned during the preceding twelve 
months unless that work has been the subject of a 
previous licence. 

Generally, licences will be obtainable from the 
Regional Licensing Officers of the Ministry, but in 
the case of local or highway authorities and public 
utility undertakings authorisation must be 
obtained from the appropriate Government 
Department (in the case of electricity supply 
undertakings the Electricity Commission). 

As we reported last week, the Director of the 
Electrical Contractors’ Association has pointed 
out to his members that they are affected by the 
Regulation in that work for the purpose of 
providing light, heating or other services and 
maintenance work is covered. 

Copies of “ Notes for the Guidance of Appli- 
cants” may be obtained from the Regional 
Licensing Officers at = of the following centres: 
London, Edinburgh, Cardiff, Tunbridge Wells, 


Reading, Cambridge, Birmingham, Nottingham, 
Bristol, Leeds, Manchester and Newcastle. 
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The condenser is of the single-pass type with 
a cooling surface of 0.425 sq. ft. per kW 
compared with about 0.75 sq. ft. per kW in this 
country maintaining a vacuum of 29.0 in. Hg 
with cooling water at 56 deg. F. The tubes 
are 0.875 in. in diameter and 21 ft. in effective 
length, arranged as an inverted “ U.” Steam 
flows over the outside and over the tubes to the 
inner chamber, the air off-take being within 
the inverted U. Slanting steel plates cause the 
condensate to flow into troughs with holes in 
the bottom, the troughs being staggered in 
reference to each other, preliminary de-aeration 
of the condensate and residual vapours being 
effected before reaching a large condensate well 
at the bottom. The de-aerator proper is 
guaranteed to maintain a dissolved oxygen 
content to within 0.005 c.c. per litre. 

The following performance data has been 
obtained for two periods :— 


May 12thto June 24th to 


June 6th, June 30th, 
1941 1941 
No. ofhoursrun.. 622.83 168 
kWh generated .. 32,236,000 11,092,000 
kWh sent out .. 30,093,000 10,385,900 
Average generated 

Works auxiliaries, 

.. 2,143,000 706,100 
Works auxiliaries, 

per cent. ; 6.65 6.8 
Coal consumption, 

Ib. .. 29,886,000 9,722,000 
Oil consumption, gal. 2,570 
Calorific value of 

coal, BThU perlb. 10,354 10,886 
Lb. coal per kWh 

generated 0.927 0.876 
Lb. coal per kWh 

sent out ee 0.993 0.936 
BThU per kWh 

sent out map 10,282 19,189 
Thermal efficiency, 

per cent. 33.49 

Missing Data 


The point of output measurement is not 
specified and on account of the unusual 
transformer design it may be considered 
necessary to debit some of the transformer 
losses (on account of station auxiliaries) 
against the sent-out efficiency given. No data 
of the turbine terminal conditions have been 
reported, but it is stated that the performance 
is materially affected by the reduced primary 
temperature. It is not clear whether starting 
up and shutting down losses are included. 

In an analysis I have made of the probable 
conditions for the second period, the initial 
temperature to the turbine is shown to be in the 
region of 925 deg. F. and the reheat tempera- 
ture 900 deg. F. The boiler efficiency is not so 
high as might have been anticipated. As a 
result of operational and other improvements, 
it is not improbable that the overall thermal 
efficiency at the economic rating of the set will 
be about 34.25 per cent. 
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Industrial Accident Prevention. 


Waste Paper Disposal 


NHOSE of our readers who have responded 
to our appeal to get together all their 
unwanted paper for disposal for the many 

uses to which it can be put in the production of 
munitions of war may possibly have had difficulty 
in getting it collected, although there are now few 
areas without properly organised arrangements. 
If there are such cases we shall be glad to give 
our. assistance upon hearing about them. 

Waste paper collection can be made to pay for 
itself if carried out on a reasonable scale, i.e., a 
minimum of one hundredweight. There are 
specified market rates for the various classes of 
paper, among the highest being those for news- 
nore and ledgers, account books, etc. As we 

ave said before, readers need have no hesitation 
in getting rid of documents that may be regarded 
as confidential, for merchants will give guarantees 
as to handling and disposal. 


Preventing Factory Accidents 


The first training course for industrial acci- 
dent prevention organisers arranged by _ the 
Royal Society for the Prevention of Accidents 
on behalf of the Factory Department of the 
Ministry of Labour and National Service was 
such a success that a second course of this 
nature is being held at Balliol College, Oxford, 
from January 2nd to 13th next. ; 

The syllabus covers every aspect of industrial 
accident prevention and over twenty lecturers will 
take part. . The trainees—numbering about 50, 
nominated by their employers—will be accom- 
modated at the college, and this will enable the 
maximum amount of time to be given to intensive 
instruction. The programme and syllabus will be 
supplied on request from the Royal Society for 
the Prevention of Accidents, 52, Grosvenor 
Gardens, London, S.W.1, or 426, Strand, 
Cheltenham, Glos. . 


Engineering Wages Award 


Reference was made last week to the flat rate 
increase of 5s. od week awarded by the National 
Arbitration Tribunal to workers in the engineering 
and shipbuilding industries. The awards Nos. 
157, 158, 159 and 160 are in practically identical 
terms. Clause 3 in the engineering awards reads 
as follows :— 

‘** The Tribunal have given careful consideration 
to the statements and submissions referred to 
above and also to the statements and submissions 
made in connection with the case between the 
same parties which was heard by the Tribunal in 
January, 1941. They have also given considera- 
tion, among other matters, to a comparison 
between the wage standards of this and other 
industries, both at the present time and in the 
period since the outbreak of war and over a period 
of years preceding the war; to the effect of the 
application to the industry, since the time of the 
previous award, of the provisions of an Essential 
Order; to the fact that the negotiating machinery 
of the industry can be and is being invoked for the 

urpose of adjusting anomalies which may arise as 
aca the earnings of different classes of 
workers; and to the fact that changes in the 
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COMMERCE and INDUSTRY 


State of Export Trade. 


amount of the so-called national bonus, which has 
existed since 1917, have been the agreed normal 
method of increasing or decreasing wage rates in 
this industry, and that such national bonus there. 
fore stands on a different footing from bonuses in 
industry which have only come into being since 
the war and are related solely to changes arising 
out of the war.” 


American Copper Wire Prices 


According to the Electrical World steps are 
being prepared by Washington defence agencies to 
force down the price of copper wire. Manufac- 
turers will be given an opportunity of reducing 
prices voluntarily, but it is the intention of the 
Office of Price Administration to impose a 
maximum below the ruling prices if necessary. It 
is stated that current prices are from 20 to 30 per 
cent. higher than a year ago, but the manufac- 
turers contend that, althoug copper has not risen 
above the 12-cent “‘ voluntary” maximum, the 
increase has been justified by the rises in the cost of 
other materials entering into wire production— 
cotton, chemical ingredients, yarns, rubber, tin, 
etc. 

The O.P.A.’s move is said to be part of a general 
oy a for the stabilisation of copper prices in 
all fields. 


Linesman’s Fatal Fall 


_ Sheriff Johnston, Dumfries, recently held an 
inquiry into the death of Robert Ross, electricity 
linesman, Kirkmahoe, who was employed }' 
Callender’s Cable and Construction Co., Ltd. 
Evidence was to the effect that Ross was engaged 
in fixing cradle wires to a pole about 30 ft. high 
in a field. He was using a safety belt which.was 
round his body and attached to an insulator pin on 
the cross-member of the pole. The extension part 
of the safety belt broke near the point where it 
joined near Ross’s body and he fell to the ground, 
a distance of about 30 ft. He was removed to the 
infirmary where he died the same day, death being 
due to rupture of the lung. 


Latin-American Trade Position 


In the course of his speech at last week’s annual 
meeting of ‘the Bank of London and South 
America the chairman (Lord Wardington) 
reviewed the trade situation in Latin America. 
He said that with the loss to the South American 
countries of their European markets they, were 
faced with the problem of mounting export 
surpluses. In this respect, however, they had been 
assisted by a greatly increased demand from 
North America, a demand which had_ been 
intensified by the requirements of the United 
States’ defence programme. 

Moreover the threat of economic penetration 
by the Axis — had led Washington to pursue 
a policy of ever closer politico-economic ¢0- 
operation with the governments of South and 
Central America and Canada, too, had partici- 
pated in the expansion of jnter-American com- 
mercial relations. 

Due primarily to the shortage of shipping, the 
concentration of British industries upon war work 
and the operation of the priority delivery system 
in the United States, there appeared to have been 
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a complete swing-round in conditions in the 
import markets of Latin-America during the past 
few months. In fact there was now a shortage of 
essential import goods, notably fuel and materials 
required for public utility companies, national 
manufacturing industries, etc. Broadly speaking, 
it appeared that South American importers were 
now willing to buy and able to obtain the necessary 
exchange cover for any goods that supplying 
countries could ship. 
The foreign trade outlook of the United 
Kingdom was now decidedly obscure. The 
Government was compelled in the national 
interest to devote the whole of the country’s 
resources to achieving victory, and as the war 
went on the calls upon supplies and man-power 
would make it increasingly difficult to maintain 
exports. It was true that all the other great 
industrial nations were similarly engaged in, or 
preparing for war, but export trade was so vital to 
this country that the task of reconstituting it after 
the war must not be made needlessly hard and the 
principle of legitimate competition in ——— 
markets must be preserved as far as was possible. 
Evidence was not lacking that official circles in 
London and Washington had this question well in 
mind and were already studying the problem of 
post-war restoration of British export trade. 


Aircraft Identification 


A new and revised edition of the Flight Identifi- 
cation Chart of British Aircraft is now on sale. 
Grouped according to type (fighters, bombers, 
flying boats and advanced trainers), and with Fleet 
Air Arm aircraft marked “‘ Fleet” in red, the 
perspective illustrations present a general air 
aspect of each aircraft. Excepting the trainers, 
these perspectives are accompanied by line draw- 
ings depicting side elevation, head-on and plan 
views. Particular characteristics also. are men- 
tioned in adjacent text. Twenty-six leading types 
of aircraft are included on the latest chart, which 
has in all nearly one hundred _ illustrations. 
Copies may be obtained from Flight offices, 
Dorset House, Stamford Street, S.E.1, price 1s. 3d. 
each (postage 6d. extra for single copies, 7d. up to 
three copies and 8d. up to six copies), and through 
booksellers and newsagents. 


Wages in the Contracting Industry 


In accordance with the Wages (War). Adjust- 
ment Agreement of November 24th, 1939, the 
National Joint Industrial Council for the Electrical 
Contracting Industry declares that the cost-of- 
living (war) addition of 18s. 4d. which by the 
declaration dated August 27th, 1941, operated 


as from the first pay-day in September, 1941, for - 


the pay period covered by that day, shall also be 
payable as from and including August 14th to 
the end of the pay period prior to the pay week 
covered by the first pay-day in September. 

Thus if the pay week covered by the first 
pay-day in September expired on September 2nd, 
the amount payable is 12s. 1d.; if it expired 
on September 3rd the amount is 13s. 4d.; Sep- 
tember 4th, 14s, 5d., and September Sth, 15s. 6d. 


Sunday Work 


One of the conditions of registration of builders 
and civil engineering contractors is that Sunday 
work is not permitted except under certain special 
circumstances. The Ministry of Works and 
Buildings has announced that there will be 


_certain relaxations of the Order to the extent 
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that the employees of ‘ registered” persons will 
be allowed to carry out work on the following 
Sundays: December 14th, December 2lst, 
January 4th, January 18th and February Ist. 
This relaxation is coupled with a recommendation 
that work on the Saturdays preceding the Sundays 
enumerated shall cease at midday. Eyes 
_ It is understood that the reason for the relaxa- 
tion is to prevent any fall in production arising 
from the present short working days and to meet 
the situation which has arisen because of the 
impossibility of maintaining at all times the 
standard week of 47 hours. 


Trade Announcement 


’ On January Ist next Callender’s Cable & Con- 
struction Co., Ltd., is opening a new sales office 
and stores at Finkle Street, Carlisle. The manager 
of this new branch will be Mr. G. H. Parker, 
formerly of Callender’s Sheffield office. 


New Catalogues and Lists 


Hammans Industries, Ltd., 5, Regent Parade, 
Brighton Road, Sutton, Surrey.—Bulletin (H101) 
outlining the mechanical and physical properties 
of aluminium and its alloys, indicating how 
laminated materials may be substituted for 
making instrument cases and bases, solenoid coil 
cores, scales and dials, gear wheels, bearings, 
panels, etc. 

Universal Engraving Co., Ltd., 317 Lee High 
Road, London, S.E.12.—Pamphlet indicating the 
wide variety of engraved nameplates and dials 
(Hammans) available in metal, glass, celluloid 
and laminated materials, plated with nickel, 
copper, chrome or silver, or coloured. 

Londex, Ltd., 207, Anerley Road, London, 
S.E.20.—Leaflet (No. 94) dealing with their liquid 
level control system Lectralevel,’”’ and also 
giving information regarding the new Londex flow 
remote indicator. 

John Harper (Meehanite), Ltd., Albion Works, 
Willenhall——Brochure dealing with Harper- 
Meehanite castings. 


Calendars, Diaries, etc. 


Erskine Heap & Co., Ltd., have sent us a neat 
diary in black leatherette, which includes, in 
addition to the usual diary information, consider- 
able data of value to electrical engineers. 

A picture entitled ‘“‘ Saving His Face,” which 
portrays an unsuccessful sportsman buying his 
“bag,” decorates the calendar (with sheets 
showing the current, preceding and following 
months) sent to us by Fitter & Poulton, Ltd. 


INFORMATION 
DEPARTMENT 


ENERAL inquiries from readers relating 
to sources of electrical goods, makers’ 
addresses, etc., are replied to by our Infor- 

mation Department through the post. Inquiries 
should be accompanied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and addresses 
not known to us. We should be glad to have 
such information regarding the following :— 

Rapyor tumbler switches. 
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ELECTRICITY SUPPLY 


Belfast’s Protest. 


Belfast—APpPoINTMENT OF CONTROLLER Ob- 
JECTED TO.—Among the matters considered at a 
special meeting of the Belfast Corporation last 
week was the’ raising of a loan of £110,000 for 
additional plant for the power station. The Lord 
Mayor stated that this was the third time since 
September, 1939, that the Corporation had applied 
to the Ministry of Commerce for sanction to 
proceed with the extensions, but apparently the 
advisers of the Ministry did not appreciate the 
position. 

The Electricity Committee had been charged 
with failing to fulfil its obligations but, said the 
Lord Mayor, he wished to refute that allegation; 
if the Minister of Commerce had shown as lively 
an interest in engineering as the Corporation had 
done the present position complained of by the 
Ministry would not have arisen. The Electricity 
Committee’s recommendation was adopted. 

At the same meeting strong protests were made 
against the appointment of a Controller of the 
Belfast undertaking and a notice of motion was 
tabled calling upon the Government to cancel the 
appointment. The motion was considered at a 
special meeting of the Electricity Committee on 
December 16th, and was passed by a majority of 
four votes to three. 

SHELTER LIGHTING.—The City Council is to 
have electric lighting installed in approximately 
650 public air-raid shelters. 


Enfield. REFUSAL TO INSTALL O1L HEATERS.— 
The Civil Defence Committee, which refused to 
install oil stoves in public air-raid shelters, has 
succeeded in obtaining the consent of the London 
Regional Commissioners to the provision of 
electric heaters. The Commissioners state that 
the Council must accept the risk of the heaters 
being put out of action by interference with the 
electricity supply, and also make their consent 
conditional on the necessary equipment being 
immediately available and the work being put in 
hand at once. 


Hereford. — Exectriciry Finance. — On 
December 16th the City Council discussed a 
decision of the Finance Committee in favour of 
acceding to the request of the Shropshire, Wor- 
cestershire & Staffordshire Electric Power Co. that 
the Council should ask all remaining mortgagees on 
the electricity account to accept repayment of 
their loans on six months’ notice. It was recom- 
mended that the attention of the company should 
be drawn to the undertaking given at the inquiry 
into the deed of transfer to change over from DC 
to AC in the centre of the city, and that it should 
be asked to effect the necessary change-over as 
soon as circumstances permitted. Further, that 
the city treasurer should be authorised to negotiate 
for the transfer to the Council’s consolidated 
mortgages fund on suitable terms of such pro- 
portion of these loans as he deems necessary. 
Several members spoke strongly against acceding 
to the company’s request, but the resolution was 
carried by eight votes to seven. 


Ilford.—10 Per CENT. Discount.—It is 
reported that in view of the substantial profit on 
last year’s working of the electricity undertaking a 
discount of 10 per cent. will be allowed next 
quarter on accounts that are paid within 21 days. 


Southend Suspends Minimum Charge. 


For the present the 20 per cent. war addition to 
charges is to remain in operation. 


Inverness.—HyYDRO-ELECTRIC DEVELOPMENT. 
It was disclosed at a recent meeting of the County 
Council that there is a divergence of views between 
Inverness and Aberdeen County Councils regarding 
development. Aberdeenshire wants 
electricity and does not mind where it comes from, 
while Inverness-shire wishes to reserve its hydro- 
electric power for its own use as far as possible. 


_ Paisley.—Price REDUCTION.—At its last meet- 
ing the Council approved the reduction of the 
lighting flat rate from 44d. to 4d. per kWh 
recommended by the Electricity Committee. The 
heating rate of ¢d. per kWh is unaltered. 


Southend-on-Sea.—DIsCONTINUATION OF MiINI- 
MUM CHARGE.—As it had been pointed out that 
consumers who endeavoured to comply with the 
Government’s request to save electricity might be 
—— by having to pay a minimum charge, the 
Town Council has decided to suspend this charge 
in respect of free hire installations, “‘ B”’ flat rate 
for lighting and ‘“‘F” slot meter rate for lighting. 
The cost to the Electricity Department will be 
about £1,000 perannum. - 


Overseas 


Straits Settlements.—SuppLy in MALACcA.—On 
December 10th in the House of Commons 
Captain Gammans asked the Under Secretary of 
State for the Colonies what arrangements the 
Municipality of Malacca proposed to make for the 
supply of electricity to the town and settlement of 
Malacca when the contract of Malacca Electric 
Lighting, Ltd., expired in April, 1942. Mr. G. 
Hall said that the Governor of the Straits Settle- 
ments had reported to the Secretary of State that 
on the expiry of the company’s licence the 
Municipal Commissioners of Malacca intended to 
substitute a municipal supply. 


TRANSPORT 


Cardiff.—Hire oF TROLLEY-BUSES.—At a recent 
meeting of the Transport Committee the chief 
engineer reported that his inquiries as to the 
possibility of hiring trolley-buses from other 
undertakings had been fruitless, and that he was in 
communication with the Minister of Transport 


and the Associated Equipment Co., Ltd., upon the - 


matter. 


Newcastle-on-Tyne.—TRAMWAYS’ ForTIETH 
YEAR.—The fortieth anniversary of the introduc- 
tion of the electric tramway system at Newcastle- 
on-Tyne was reached on December 16th. Before 
the electric trams were decided upon by the City 
Council, horse-drawn trams were used by the 
Newcastle and Gosforth Tramways Co. The 
City Council obtained sanction to reconstruct 
and electrically equip the old tramways which 
covered 144 miles and to build additional routes 
covering 21 miles. On April 19th, 1900 the first 
rail was laid in Pilgrim Street and the work was 
completed on December 16th, 1901. Traffic 
revenue has increased from £150,334 in 1903 to 
£797,738 this year, and the number of passengers 
carried has risen from 334 million to (30 million. 
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FINANCIAL SECTION 


Company News. 


Reports and Dividends 


Dictograph Telephones, Ltd.—Speaking at the 
company’s annual meeting on December 16th, the 
chairman (Mr. P. V. Summer) said that in view of 
the many difficulties of the past year the results 
could be considered very satisfactory. The con- 
struction of new installations had been well 
maintained and the company was playing its part 
in the national effort, having regard to the 
importance of communication systems generally. 

Referring to loud-speaker installations in 
factories, Mr. Summer said that the company’s 
output was fully absorbed and they had as much 
work in hand as the present personnel could cope 
with. The company’s subsidiary, Grampian 
Reproducers, Ltd., had had a successful year. 

The report and accounts were adopted and the’ 
payment of an 8 per cent. dividend was approved. 


The Compania Hispano Americana de Electri- 
cidad (Chade) reports a net profit for 1940-41 of 
28,822,119 gold pesetas, as compared with 
25,109,721 gold pesetas for the preceding year. 
The total dividend is 60 Argentine paper pesos on 
the shares of the A,” and series 
and of 12 Argentine paper pesos on the ‘“‘D”’ and 
“E” shares. One-third of the dividends will be 
paid in cash and the balance of 40 pesos on the 
“A,” “B” and ‘C” series and 8 pesos on the 
“D” and “ E” series and will be distributed in 
org cent. 19-year notes, repayable on January Ist, 


_ The Electric Furnace Co., Ltd., has declared an 
— dividend of 3} per cent. (against 34 per 
cent.). 

The Engineering & Lighting Equipment Co., Ltd., 
has announced an interim dividend of 4 per cent. 
(against 6 per cent.). 

_George Kent, Ltd., are maintaining their interim 
dividend at 3 per cent. 


Telephone Rentals, Ltd., are paying an interim 
dividend of 4 per cent. (unchanged). 


_The Quebec Power Co. is again paying a quarterly 
dividend of 25 cents. 


New Companies 


Syd. Jones (Failsworth), Ltd.—Private company. 
Registered December 4th. Capital, £1,500. 
Objects: To carry on the business of manufac- 
turers and repairers of, and dealers in, wireless and 
television sets and accessories, electrical fittings, 
gramophones, motor cars, refrigerators, vacuum 
cleaners, etc. Directors: S. Jones, ‘“‘ Rosslyn,” 
Sandy Lane, Romiley, Ches. (permanent 
managing director) and two others. Registered 
=. 580x, Oldham Road, Failsworth, Man- 
chester. 


Etco, Ltd.—Private company. Registered 
November 29th. Capital, £1,000. Objects: 
To acquire the business carried on by E. T. 
Chambers, as “ E.T.C.O.”’ or otherwise, and to 
carry on the business of mechanical, electrical 
and wireless engineers, electricians, etc. Directors: 
E. T. Chambers, 24, Clarendon Street, Leaming- 


Stock Exchange Activities. 


*ton Spa, and E. F. Tattersall, 32, Telford Avenue, 
Leamington Spa. Registered office: 130, Daventry 
Road, Coventry. 


Epsem, Ltd.—Private company. Registered 
December 2nd. Capital, £100 in 100 shares of £1 
each. hon ge To carry on the business of 
mechanical, electrical and general engineers, 
turners, tool makers, wire drawers, manufacturers 
of, and dealers in, electrical, scientific and wireless 
instruments, electric lamps and torches, etc. The 
subscribers are: A. D. Cooper, 102, Station Road, 
New Southgate, N.11; R. Prosser, 246, Sandy- 
combe Road, Kew, clerk. Secretary: G. E. 
McCanlis. 


S. C. S. Proprietary Co., Ltd.—Private company. 
Registered in Edinburgh December 8th. Capital, 
£1,500. Objects: To carry on the business of 
electrical engineers, electro and chromium platers, 
etc. Directors: R.C. Jack and A. Polson, both of 
3, Charlotte Square, Edinburgh. Registered 
office: 196, Rose Street, Edinburgh. 


Electromart, Ltd.—Private company. Regis- 
tered December 11th. Capital, £500. Objects: 
To carry on the business of manufacturers of and 
dealers i electrical goods and appliances, radio 
sets and accessories, gramophones, etc. Sub- 
scribers: H. Horowitz, 31, Vallance Road, E.1., 
and A. Kirschenbaum, 42, Bromehead Street, E.1. 
oon office: 16/17, Devonshire Square, 


Holborn Electrical Industries, Ltd.—Private 
company. Registered December 10th. Capital, 
£1,000. Objects: To carry on the business of 
manufacturers of and dealers in radio receivers, 


~ electrical accumulators and batteries, wireless and 


electrical components and accessories, etc. Sub- 
scribers: C. A. Sampson, 81, Blenheim Road, 
North Harrow, and E. W. Charter, 11, St. Albans 
Avenue, E.6. Solicitor: H. G. Hazelgrove, 50, 
Pall Mall, S.W.1. 


Companies’ Returns 
Statements of Capital 


Campbeltown & Mid-Argyll Electric Supply Co., 
Ltd.—Capital, £50,000 in £1 shares. Return 
dated July 28th. All shares taken up. £50,000 
paid. Mortgages and charges: Nil. 


Boston & District Electric Supply Co., Ltd.— 
Capital, £210,000 in £1 shares. Return dated 
July 30th. 194,000 shares taken up. £194,000 
paid. Mortgages and charges: Nil. 


Mirrlees, Bickerton & Day, Ltd.—Capital, 
£600,000 in £1 shares (100,000 5} per cent. 
cumulative preference and 500,000 ordinary). 
Return dated August Ist. 71,000 preference and 
466,000 ordinary shares taken up. £302,500 paid. 
£234,500 considered as paid. Mortgages and 
charges: Nil. 

British Electric Traction Co., Ltd.—Capital, 
£2,998,397 15s. in £712,744 5s. cumulative 
participating preference stock, £1,326,263 10s. 
non-cumulative preferred ordinary stock, £790,752 
deferred ordinary stock and £168,638 in ordinary 
shares. Return dated July 4th. £2,829,759 15s. 
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stock taken up. £2,046,007 15s. paid. £783,752 


considered as paid. 
£1,639,572 12s. 1d. 

Cable and Wireless (West Indies), Ltd.—Capital, 
£2,445,630 in 9,782,520 shares of 5s. each. 
Return dated July 10th. 800,000 shares taken up. 
£200,000 considered as paid. 
charges: Nil. 

West African Telegraph Co., Ltd.—Capital, 
£400,000 in £10 shares. Return dated July 11th. 
23,109 shares taken up. £231,090 paid. Mort- 
gages and charges: Nil. 


Mortgages and charges: 


Eastern & South African Telegraph Co., Ltd.— 


Capital, £600,000 in £10 shares. Return dated 
July 11th. All shares taken up. £600,000 paid. 
Mortgages and charges: Nil. 


Parmeko, Ltd.—Capital, £15,000 in £1 shares 
(5,000 preference and 10,000 ordinary). Return 
dated August 28th, 1941. 4,500 preference and 
8.500 ordinary shares taken up. £8,750 paid. 
£4,250 considered as paid. Mortgages and 
charges: £1,715 17s. 5d. 


Eastern Extension, Australasia & China Tele- 
graph Co., Ltd.—Capital, £4,000,000 in ordinary 
stock. Return dated July 11th. All stock issued 
po fully paid up. Mortgages and charges: 

Electric and General Investment Co., Ltd.— 
Capital, £201,500 in £60,000 ordinary stock and 
141,500 ordinary shares of £1 each. Return 
dated July 14th. £60,000 ordinary stock taken up. 
£22,000 paid. £38,000 considered as paid. 
Mortgages and charges: £91,640. 

Victor Electrical Co., Ltd.—Capital, £1,000 in 
1,000 shares of £1 each. Return dated July 26th. 
800: shares taken up. £800 considered as paid. 
Mortgages and charges: Nil. 

Veritys, Ltd.—Capital, £196,000 in £180,000 
ordinary stock (in units of 5s.) and 64,000 ordinary 


shares of 5s. each. Return dated August Ist. . 


£180,000 stock taken up. £190,150 paid (includ- 
ing 6d. premium on 546,000 units). £3,500 
considered as paid on 14,000 units. Mortgages 
and charges: Nil. 

Dowsing Co. (Electrical Manufacturers), Ltd.— 
Capital, £15,000 in £1 shares. Return dated 
August 7th. 12,557 shares taken up. £11,051 
paid. £1,500 considered as paid. Mortgages and 
charges: £3,300. 


Christy Bros. & Co., Ltd.—Capital, £225,000 in 
£75,000 preference stock and £150,000 ordinary 
stock. Return dated August 8th. All stock taken 
up. £176,083 paid. £48,917 considered as paid. 
Mortgages and charges: Nil. 


Bostock & Bramley, Ltd.—Capital, £10,000 in 
£1 shares. Return dated July 31st. 8,950 shares 
taken up. £5,552 paid. £3,398 considered as 
paid. Mortgages and charges: Nil. 


Arrow Electric Switches, Ltd.—Capital, £5,000 
in 5,000 shares of £1 each. Return dated July 3rd. 
4,000 shares taken up. £4,000 paid. Mortgages 
and charges: Nil. : 


Foster & Pullen, Ltd.—Capital, £5,000 in £1 
shares. Return dated July 23rd. All shares taken 
up. £3,000 paid. £2,000 considered as paid. 
Mortgages and charges: Nil. 

Montevideo Telephone Co., Ltd.—Capital, 
£220,000 in 220,000 shares of £1 each. Return 
dated July 28th, 217,135 shares taken up. £217,135 
considered as paid. Mortgages and charges: Nil. 
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S. Rogers & Co., Ltd.—Capital, £1,000 in 
shares. Return dated November 11th, 194 
(filed a 13th, 1941). 660 shares taken Up. 
£660 paid. Mortgages and charges: Nil. 


Greenwood & Batley, Ltd.—Capital, £600,000 in 
140,000 preference, 354,585 ordinary and 105,415 
unclassified shares all of £1. Return dated 
August 14th. 110,660 preference and 354,595 
ordinary shares taken up. £201,312 paid (£1 on 
69,340 preference and 121,430 ordinary, 6s. on 
14,660 preference and 10s. on 12,520 ordinary 
shares. £247,515 considered as pe on the re- 
mainder. £26 calls unpaid. ortgages and 
charges: £100,000. 


_ General Electric Co., Ltd.—Capital, £9,600,000 
in £1,800,000 64 per cent. ‘* A ” preference stock, 
£1,800,000 74 per cent. “‘B”’ preference stock, 
£4,198,392 ordinary stock and 1,801,608 ordin:; 
shares of £1. Return dated August 14th. Al 
stock issued and fully paid up. Mortgages and 
charges: Nil. 


Mid-Lincolnshire Electric Supply Co., Ltd— 
Capital, £700,000 in £1 shares. Return dated 
August 21st. All shares taken up. £595,000 
paid. £105,000 considered ‘as paid. Mortgages 
and charges: Nil. : 


W. T. Henley’s Telegraph Works Co., Ltd— 
oe £1,500,000 in £1,300,000 ordinary stock 
and £200,000 preference stock. Return dated 
September Sth. All stock issued. £612,480 paid 
on £413,080 ordinary and £199,400 preference 
stock. £887,520 considered as paid on £886,920 
ordinary and £600 preference stock. Mortgages 
and charges: Nil. 


Henley’s (South Africa) Telegraph Works Co., 
Ltd.—Capital, £2,000 in £1 shares. Return dated 
August 22nd. All shares taken up. £2,000 paid. 
Mortgages and charges: Nil. 


Electric Resistance Furnace Co., Ltd.—Capital, 
£5,000 in 5,000 shares of £1 each. Return dated 
September 24th. All shares taken up. £5,000 
paid. Mortgages and charges: Nil. ’ 


Sphere Investment Trust, Ltd.— Capital, 
£1,400,000 in 600,000 6 per cent. cumulative 
preference and 600,000 ordinary shares of £1 and 
200,000 unissued £1 shares. Return dated June 
6th (filed September 11th). 600,000 preference 
and 600,000 ordinary shares taken up. £537,605 
paid (£1 per share on 131,105 preference and 
164,000 ordinary; £1 7s. on 100,000 preference 
shares; and £1 1s. 6d. on 100,000 ordinary shares). 
£704,895 considered as paid on the remainder. 
Mortgages and charges: £600,000. 


Mortgages and Charges 


Reliance Lift & Engineering Co., Ltd.—Satis- 
faction in full on or before January 5th, 1940, of 
second mortgage debenture dated August 3lst, 
1904, and registered September 12th, 1904, 
securing £100. (Notice filed December 9th, 1941.) 


Liquidations 


British Electrical Export Co., Ltd.—Winding up | 


voluntarily. Liquidator, Jessie Turner, 65, 
Vincent Square, London, S.W.1. 

John Baker & Son (Electrical), Ltd.—Particulars 
of claims by January 9th to the liquidator, Mr. 
Pocock, 3, Lauderdale Parade, Maida Vale, 
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STOCKS AND SHARES 


TUESDAY EVENING. 


APAN provides the dominating influence in 
J the Stock Exchange markets at the present 
time. Heartening news from other battle- 
fronts is overshadowed by the developments in 
the Pacific and, more particularly, in Malaya. 
These have imposed a caution upon the 
previous activities of capital that had been 
seeking employment in stocks and _ shares. 
Securities in companies that are locally affected 
by sthe news from these areas have been 
depressed. For example, Perak Hydro- 
Electric have fallen 3s. 9d. to 11s. 3d., following 
upon their decline of last week. Tokyo 
Electrics, after their slump, are no more than 
a point lower at 134. 

The general trend of prices, instead of being 
uniformly upwards, as was the case two or 
three weeks ago, has turned in the opposite 
direction. Gilt-edged stocks have, however, 
escaped fairly well from the heavy tendency 
that has overhung most of the markets round 
the House, and the best-class industrial shares 
in companies situated within the United 
Kingdom continue to be well supported. 


Electricity Supply 

Amidst the mild depression which has over- 
taken a good many markets in the Stock 
Exchange, owing to the news from the Middle 
and the Far East, electricity supply shares hold 
their prices and maintain the steadiness that 
has characterised them for weeks past. Not- 
withstanding the restraint placed upon invest- 
ment by the Malayan news, the ordinary 
shares of the electricity supply companies show 
scarcely any change. What little stock comes 
into the market is promptly absorbed by an 
investment appetite which gives but little 
indication of being dulled by the political 
situation abroad. In fact, the more uncertain 
the foreign position becomes, the more directly 
does investment centre its interest and its 
money upon shares of the best-class domestic 
undertakings. It is a matter for constant 
surprise amongst members of the Stock 
Exchange that these gilt-edged industrials 
should remain at prices at which the return 
on the money is less than 5 per cent. But the 
investor insists upon having them, and, as a 
result, the prices in this group offer a greater 
resistance to the prevailing feeling of caution 
than do most of those in other markets of the 
Stock Exchange. 


Price Fluctuations 


Home securities, it may be repeated, are 
more popular at the present time than are 
those with a foreign flavour. Central Elec- 
tricity 34 per cent. stock of 1974/94 is a point 
higher at 98; the 44 per cent. issue of 1951/73 
has risen to 107. London Passenger Transport 
prior charge issues remain unchanged. The 
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““C” stock, however, of more speculative 
type, has been changing hands below 40, 
although the nominal quotation is left un- 
changed at 41. Anglo-Portuguese Telephone 
shares are #; lower at 15s. Cable and Wireless 
stocks show further falls and Marconi Marines 
at 27s. 6d. are + down. The recent support 
for Thomas Tilling shares has been partially 
withdrawn; the result is seen in a fall to 
46s. 3d. Stocks and shares connected with 
India, Burma and the Malay States are mostly 
easier; the falls in Perak Hydro-Electric and 
Tokyo Electric sixes are mentioned above. 
The Home electricity group reflects the current 
predilection for domestic investments. City 
of London shares, for instance, are 6d. higher 
at 26s. 3d., and the shares of the Richmond 
Electric Company, a subsidiary of the County 
of London, at 23s. 9d., show a + advance. 
For preference shares the demand consistently 
continues. North Eastern sevens at 23s. have 
risen 6d. Shares in the same.category are 
mostly a little better on the week. 


Equipment and Manufacturing 


A fall of +; to 6s. 3d. in S. Smith 1s. shares 
is due to the reduction of the dividend from 
50 per cent. to 374 per cent. Johnson & 
Phillips have strengthened to 55s. 9d. Green- 
wood & Batley at 26s. 3d. are 6d. higher. In 
the heavy industries’ shares, Babcock & Wilcox , 
recovered their last week’s decline and again 
stand at 45s. Vickers have gone back 6d. to 
16s. 9d. 

Ferranti preference shares recovered the 
dividend deduction, remaining at 26s. 3d., and 
Crompton Parkinson ordinary at 21s. 3d. x.d. 
are practically unchanged. It has become 
difficult to sell shares connected with the 
rubber industry, by reason, of course, of the 
apprehensions felt in regard to the vulnera- 
bility of rubber estates to attack by the 
Japanese. 


Oriental Telephone 

Oriental Telephone ordinary at 65s. have 
followed up their last week’s fall of 7s. 6d. by 
a further drop of 5s., lowering the price to 3}. 
The company has either sold, or is in negotia- 
tion for the sale of its Bombay, Madras and 
Bengal telephone holdings, but retains its 
interest in the Hong Kong Telephone Com- 
pany, and it is to this last-named factor that 
the fall in the price of the shares is due. Earlier 
this month Oriental Telephones rose to nearly 
£4 on talk of a possible repayment of capital 
out of the proceeds of the sale of the Indian 
undertakings Nothing.official followed this 
anticipation and apparently some of the more 
recent buyers considered it prudent to get out 
of their shares in view of the news and rumours 
from Hong Kong. On an unwilling market, 
the effect of such sales was disproportiorlate 
to the number of shares that changed hands. 


(Concluded on page 751) 
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ELECTRICAL INVESTMENTS 


Prices, Dividends and Yields 


| 


Dividend Middle Dividend Middle 
Price Rise Yield —— Price Rise Yield 
Company 1939- 1940— Dee. or p.c. | Company 1939-— 1940- Dec. or p.e. 
0 41 28 Yall 40 41 23 Fall 
Home Electricity Companies | Public Boards 
8. 

Bournemouth and Central E $ 
Poole 124 53/9 412 9 1950-70 . 5 110 4ll 

British Power and 1955-75 .. 5 5 114 4749 

Light 7 1951-73 .. 4} 44 207 +4 

City of London 74 7 26/8 +6d.5 6 9 1963-93 .. 34 Ce) a 3.9 4 

Clyde Valley 8 8 37/6 45 4 1974-94 . mer 3$ 98 +1 3 6 4 

County of London... 104 8 35/- 4l1l 5 London Elec. Trans. 

Edmundson’s : Ltd. 2} «(963 21110 
7% Pref. om 7 7 «82/6 4 6 2 London & Home 
Ord, 6 6 28/- 5 9 | Counties 1955-75 44 4) 110 4110 

Elec. Dis, Yorkshire Hf) 9 42/- 4 5 9 | Lond. Pass. Trans. : 

Elec. Fin. and Se- | A 4h 44 1163 317 3 
curities .. 12} 124 43/9 614 2 | B 5 5 1143 474 

Elec. Supply Cor- | Cc 3 41 764 
poration 43/9 111 4 | West Midlands J.B.A 

Isleof Thanet .. 2 Nil 9/- | 1948-68 .. 5 1093 4114 

Lancs Light and 
Power... .. 7% 74 33/9 49 Telegraph and Telephone 

Elec. 54 22/- 5 0 O | Anglo-Am. Tel. : 

Lond.Assoc.Electrie 5} 4} 19/6 412 4 Pref. 6 6 105 .. 518 9 

London Electric 7 24/6 514 3 Def. 1g 244 +1 6 2 5 

London Power Deb. Anglo-Portuguese 8 8 15/- —yy 1013 4 
Red. 5 5 104 416 2 Cable & Wireless : 

Metropolitan 8 36/3 4 8 5 53% Pref. 54 101k -2 5 8 4 

Midland Counties... & 8 37/6 45 4 Ord. 4 4 653 -1 2 4 

Mid. Elec. Power .. 9 9 39/6 411 2 | Canadian Marconi $1 Nil 4ets. 5/6 —6d. 215 6 

Newcastle Elec. .. 7 7 27/6 5 110 | Globe Tel. & Tel. : 

North Eastern Elec. : Ord. 81* 30/- 
Ordinary ae 7 29/6 .. 415 0 2 Sr 6 6 28/9 434 
7% Pref. oid 7 83/- +6d. 4 410 | Great Northern Tel. : 

10 10 44/6. 410 0 (£10) 20 20 144 

Notting Hill 6% Inter. Tel. & Tel. Nil Nil were - 
Pref. (£10) #8 6 8} Marconi-Marine 74 67/68 5 9 1 

Northmet Power : Oriental Tel. Ord... 114* 16 65/- —} 418 6 
Ordinary 10 7 35/- 4 0 O | Telephone Props... 6 6 10o/j- .. 12 0 0 
6% Pref, 6 6 30/- .. 4 0 0 | Tele, Rentals(5/-) 10 10 8/9 .. 514 3 

Richmond Elec. 6 6 23/99 +% 51 1 

Scottish Power 8 8 Traction and Transport 

Southern Areas 5 5 «18/3 7 Anglo. Arg. Trans: 

south London 7 7 23/6 519 2 First Pref.(£5) .. Nil Nil 3/6 .. — 

West Devon 5 5 21/8 44 1 4% Inc. . Pres Nil 64 = 

West Glos. 4} 20/- 410 0 Brit. Elec. Traction : 

Yorkshire Elec. .. 8 39/6 410 Def. Ord. 45 905 5 0 0 

Pref. Ord. 8 8 170 414 2 
Overseas Electricity Companies Bristol Trams 8% 8 43/9 313 1 

Atlas Elec. Nil Nil 3/6 —8d. — Brazil Traction “$1 50c. 11} 

Calcutta Elec. &* 7* 36/6 -1/- — Calcutta Trams 8 54° 22/6 417 9 

Cawnpore Elec. 10- 10 30/- 6138 4 | Cape Elec.Trams.. 5 5 0 0 

Kast African Power 7 7 27/- 5 83 8 | LancsTransport .. 10 10 42/6 414 1 

Jerusalem Elec, ,. 7 5 18/9 5 6 8 | Mexican Light : : 

Kalgoorlie (10/-) .. 74 7} 12/- 6 5 0 1st Bonds 5 5 613 4 

Madras Elec. 4% 22/6 $11 1 Rio 5% Bonds 5 92 5 8 3 

Montreal Power 1h 1g 244 6 2 5 | Southern Rly. : 

Palestine Elec. “A’’ Nil Nil 20/9 .. 5% Prefd. 5 5 633 717 6 

Perak Hydro-elec.,. 6 7 11/3 —3/912 810 | 5% Pref. 5 5 105} 415 9 

Shawinigan Power 83cts. 90cts. 18) — T. Tilling 10 10 46/3 4 6 6 

Tokyo Elec.6% .. 6 6 13) ~1 — Tilling & B.A. Se 7* 52/6 213 4 

Victeria Falls Power 15 15 80/- .. 315 0 | West Riding 10 10 39/6 513 

Whitehall Inv. Pref. it 7k 15/- 10 0 0 (Continued on next page) 


* Dividends are paid free of Income Tax. 
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Dividend Middle Dividend Middle 
—-+— Price Rise Yield Price Rise Yiel 
Company 1939- 1940- Dec. or p.c. Company 1939— 1940- Dec. or p.c. 
40 41 23 Fall 40 41 23 «Fall 
Equipment and Manufacturing 
£sd Greenwood & Batley 15 13 26/3 +6d. 918 2 
Aron Elec. Ord. .. Nil 7} 23/- .. 610 4 | HallTelephone(10/-) 15 10 15/7 
Assoc. Elec. : Henley’s (5/-) 20 «22/6 491 
Ord. 10 43/9 416 3 44% Pref. 4} 21/3 4 4 8 
Pref. 8 38/9xd.. 42 4 Hopkinsons 613 4 
Automatic Tel. & El. 123 12} 50/- .. 5 © O | India-Rubber Pref. 54 54 21/3 5 3 6 
Babcock & Wilcox 11 11 45/- +6d. 417 9 | Intl. Combustion 32} 30 105/- .. 514 3 
British Aluminium 123 10 45/9 .. J.Lucas .. 15 65/- 412 4 
ritish Insul. Ord. 20 20 90/- 49 0 Johnson & Phillips 15 15 55/9 +9d.5 8 1 
British Thermostat Lancashire Dynamo 20 20 . 65/- .. oR 
(5/-)«. 18} 13/9 614 6 Laurence, Scott (5/-) 15 616 4 
British Vac. Cleaner London Elec. Wire 73 7} 25/- 600 
10 12/6 4 0 | Mather & Platt 134 10 41/3 414 1 
Brush Ord. Nil 4/6 Metropolitan Elec. 
Callender’s 15 73/9 4. Cable Pref. . 53 21/3 5 3 6 
Ohloride Elec.Storage 15 15 =71/3 443 Murex 20 49 0 
Consolidated Signal 17 80/- 4: Pye Deferred (5/-).. 25 25 «13/9 9 110 
Crabtree (10/-) .. 174 17$ 28/3 6 4 0 | Revo (10/-) 5 20 25/74 716 0 
Crompton Parkinson Reyrolle .. 124 12} 56/3 49 0 
Ord. (5/-) 20 21/3xd.. 414 1 Siemens Ord. 74 60 0 
E. K. Cole (5/-) 10 Nil 9/3 +34. — Strand Elec. (5/-).. A 
E.MI.(10/-)  .. Nil 6 13/9 .. 4 7 3 |-S.Smith(1/-) 50 87 610 © 
Electric Construction 10} 10 34/6 516 0 Switchgear & Cow- 
Enfield Cable Ord. 16} 124 53/9 413 0 ans (5/-) = 15 = 10/- 710 0 
Elecl. Switchgear Tel.Condenser(10/-) Nil 5 11/3. 49 0 
.. oe 10 _20/- 5 0 0 T.C.&M. .. 10 41/3 417 0 
English Electric .. 10 10 (37/6 5 6 8 | Telephone Mfg.5/-) 9 9 8/3 a= 
Ensign Lamps (5/-) 25 25 (15/- 8 6 8 | TubeInvestments.. 23} 20 = 87/- 412 0 
Ericsson Tel. (5/-).. 25* 22* 40/- 215.0 Vactric (5/-) Nil 3/6 .. 
Ever Ready (5/-).. 40 40 30/- 613 4 | Vickers(0/-) .. 10 10 16/9 —Gd. 519 5 
Falk Stadelmann.. 7 .. 616 4 Ward & Goldstone 
Ferranti Pref. 7 7 26/axd.. 5 610 (5/-) 20 «16/6 6 13 
G.E.O. : Westinghouse Brake 17} 10 51/3 3.18 
Pref. 63 32/6 .. 400 Walsall Conduits(4/—) 55 55 33:2/6 615 4 
Ord... 20 173 78/9... 4 810 | West, Allen (5/-).. 7} 73 OB /- 710 0 


. * Dividends are paid free of Income Tax. 


Stocks and Shares (Concluded from page 749) 


Indian and Burma stocks are mostly easier. 
—* Electrics at 35s. are half-a-crown 
own. 


Telephone Properties 

At the meeting of this company held on 
Tuesday this week, the statement made by the 
chairman, Sir Alexander Roger, went into 
detail to show how it was that the company 
was not only unable to pay any ordinary 
dividend for the past year, but would postpone 


‘payment of the dividend on the preference 


issue due on January Ist next. Putting it very 
briefly, taxation for the years 1940 and 1941 
is estimated to amount to over £200,000. 
“ Taxation,” said Sir Alexander Roger, “ of 
such crippling magnitude or the impossibility 
of imposing or collecting it from an independent 
foreign public utility company could never have 
been intended or foreseen by the draftsmen of 
the Act.” The net result of the year’s working is 
a loss of £15,400, against £37,000 profit in the 
previous twelvemonth. The dividend on the 
preference shares is cumulative, but, so far as 
can be foreseen, the difficulties rising from the 
onerous taxation will remain with the company 


for at least two years from now. The price of 
the ordinary shares is quoted somewhat 
nominally as being about 10s. 


Atlas Electric 


The affairs of the Atlas Electric Trust Co. are 
engaging a good deal of attention from the 
shareholders, and dissatisfaction exists amongst 
some of the proprietors who disagree with the 
policy hitherto adopted by the board. The 
Atlas Co. owns a large interest in a Montevideo 
railway company, and representations recently 
made to the board urge that it is essential for 
the company to have a Spanish-speaking 
manager who can act directly between the 
Uruguayan Government and the British board 
of directors.. A meeting of the larger share- 
holders, more or less private in nature, was 
held early in this month. Objection has more 
recently been taken to this, on the ground that 
the smaller, as well as the larger, shareholder 
is entitled to hear the latest news concerning 
the company and its affairs. The 7 per cent. 
preference dividend has been regularly met, 
and the price of the shares stands at 21s. 6d., 
but the ordinary at 3s. 6d., although having 
risen about a shilling of late, must still be 
regarded as a gamble. 
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The numbers under which the specifications will be 

printed and abridged are given in parentheses. 

Copies of any specification (1s. each) can be 

obtained from the Patent 
Buildings, London, W. 


1940 
2109; * Electron- discharge devices suitable for 
ultra-short waves.” Marconi’s Wireless Tele- 


—-: Co., Ltd. February 2nd, 1939. (541477.) 
3208.“ Movement- magnifying mechanism, 
and a switches, thermostats and other 
instruments incorporating said mechanism.” 
P. W. Baker. February 20th, 1940. (541364.) 

4297.“ Welding rods and the manufacture 
thereof.” Philips Lamps, Ltd. March 10th, 1939. 
(541446.) 

7311. ‘* Electro-acoustic devices.” Standard 
Telephones & Cables, Ltd. May 19th, 1939. 
(541448. 

7441. ‘Cable motor ploughs = the like.” 
A. Daniel. April 25th, 1940. (541482.) 

8314. Transformers.” Akt. Brown, 
Boveri & Cie. May 15th, 1939. (541485.) 

8959. ‘* Gontrol of feed-water supply to 
boilers and generators.”’ C. H. Armstrong, N. H. 
Brown, and Copes Regulators, Ltd. May 20th, 
(541449.) 

21. Carrier-wave signalling systems.” 
oni Telephones & Cables, Ltd., F. C. Wright 
and S. E. Aldrick. May 23rd, 1940. (541373.) 

9138. ‘Injection moulding machines for 
ae materials.” & J. Daniels, 

, J. L. Daniels and A. e Re Johnson. May 
1940. (5414377.) 

9186. High- -frequency electron- 
apparatus.” Standard Telephones & Cab 
and R. N. Hall. May 24th, 1940. (41379) 

187. ‘Electric transmission networks.” 
Telephones & Cables, Ltd., and -C. N 
Smyth. May 24th, 1940. (541380.) 

9188. Metal-to-glass seals.” Standard 
Telephones & Cables, Ltd., and C. Strachey. 
er 24th, 1940. (541381.) 

9190. Printing-telegraph apparatus.” Creed 
& Co., Ltd., and A. E. Thompson. May 24th, 
1940. (Addition to 468839.) (541382.) 

9229. ‘* Automatic telephone systems.” A. J. 
Stuart and F. A. Low. May a 1940. (Cognate 
application, 156/41.) (541415.) 

9304. Electric-discharge apparatus.”’ British 
Thomson-Houston Co., Ltd. May 27th, 1939. 
(541489.) 

9305. ‘Electric direct-current inverting 
systems.” British Thomson-Houston Co., Ltd. 
May 27th, 1939. (541490.) 

9355. ‘* Electron - discharge apparatus.” 
Standard Telephones & Cables, Ltd., and W. T 
Gibson. May 28th, 1940. (541529.)_ 

9365. ‘* Apparatus for comparing the relative 

intensities of sounds from two separate sources.” 
Marconi’s Wireless Telegraph Co., Ltd., P. R. 
(4498) and A. G. Berkeley. May 28th. 1940. 
( 
9368. ‘‘ Methods of, and means for, producing 
high electrical potentials for cathode-ray television 
reproducers.”’ Marconi’s Telegraph Co., 
Ltd., R. J. Kemp and S. W. H. W. Falloon. 
May 28th, 1940. (S41531) 
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NEW PATENTS 


Electrical Specifications Recently Published 
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9373; Monitoring arrangements for radio 
transmitters.” Marconi’s Wireless Telegraph Co,, 
Ltd., F. C. Chamberlaine and D. Fairweather. 
May 28th, 1940. (541532.) 

9470. ‘** Generation and transmission of radio 
waves.” Standard .Telephones & Cables, Ltd, 
June 14th, 1939. — applications, 9471) 40 
9472/40.) (541535.) 

Sto: Thermally operated electric control or 
devices.” British Thomson-Houston Co., 
Ltd. June Ist, 1939. (Cognate application, 
9676/40.) (541418.) 

9680. ‘Electric protective 
British Thomson-Houston Co., Ltd., H. Trencham 
and J. R. Mortlock. June 3rd, 1940. (541419.) 

10373. ‘“Stabilised oscillation generator.” 
Standard i ye & Cables, Ltd. June 16th, 
1939. (54142 

10418. stokers.”’ Bennis 
Combustion, Ltd., and A. W. Bennis. June 15th, 
1940. (541424.) 

11057. ‘* Directional aerial arrays.’’ Marconi’s 
peo Telegraph Co., Ltd. June 29th, 1939. 
( 

11058. ‘* Sideband and carrier transmitters.” 
Marconi’s Wireless Telegraph Co., Ltd. June 


29th, 1939. (541428.) 


11060. ** Modulation limiters for radio and like * 


transmitters.” Marconi’s Wireless Telegraph Co., 
Ltd. June 29th, 1939. (541495.) : 

11090. ‘* Apparatus for gas analysis.’ British 
Thomson-Houston Co., Ltd. July Ist, 1939. 
(541386.) 

11394. ‘* Fluid blast electric circuit-breakers.” 
British Thomson-Houston Co., Ltd. July 8th, 
1939. (541496.) 

12452. Flame-cutting apparatus.” General 
Electric Co., Ltd., and W. Schiff. August Ist, 
1940. (541389.) 

12495. ‘* Electric dog-collar R. 
we 34 August 2nd, 1940. (541498.) 

Zeal. Push-pull valve amplifiers with 
feed back.’’ General Electric Co., Ltd., 
and K. A. MacFadyen. August 2nd, 1940. 
(541391.) 

13112. “* Automatic control system for a 
carrier wave signal receiver.’’ Hazeltine Corpora- 
tion. September 13th, 1939. (541393.) 

13397. “ Carrier lead-in cable- leading systems.” 
Standard Telephones & Cables, Ltd. December 
13th, 1939. (541438.) 

13651.“ Refrigerators.”’ British Thomson- 
Houston Co., Ltd. August 30th, 1939. (541453.): 

14880. “ Copper- clad wire, "and methods of 
producing the same.” National Standard 
and A. H. Stevens (National Standard Co., 
4th, 1940. (Addition to 534715) 
(541 

S337 Radio echo altimeters.’’ Standard 
Telephones & Cables, Ltd. October 19th, 1939. 
(541399.) 

15428. ‘Control of electric motors.”  F. 
Crowther, G. P. F. Newlands and Metropolitan- 
piece Electrical Co., Ltd. October 18th, 1940. 
(541503.) 

15659. ‘* Street fittings.” | General 
Electric Co., Ltd., S. S. Beggs and H. J. Rouse. 


October 24th, i940" (541505.) 
16310. * Roller bearings.” British Timken, 
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Ltd., A. W. Hill and R. Treen. November 11th, 
1940. (541459.) 

16627. ‘‘ Automatic means for 
starting internal combustion engines.” J. V.G 
November 18th, 1940. (541460.) 

17840. “ Device for protecting alternatin ting 
current electrical apparatus against unbalance.” 
—— Apparatus Co., Ltd., and R. 

our. December 18th, 1940. (Addition to 


(541541.) 

S116,. sockets.” Kodak, Ltd. 
Macnee Kodak Co.). September 11th, 1940. 
out of 541454.) (541464. 

18194. ‘* Electric 
Thomson-Houston Co., Ltd. 
1939. (541542.) 


rotective devices.” British 
December 29th, 


1941 


1369. “ Anti-friction bearings.” B.T.H. Co., 
Ltd. February Ist, 1940. (541468.) 

1608. “A —- for laying cables.” A. 
Graham-Enock, H. W. Longville, and Graham- 
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Enock Manufacturing Co., Ltd. February 6th, 
1941. (541543.) 

2917. ‘* Bearings.” Mallory Metallurgical 
a Ltd. May 8th, 1940. (541471.) 

670. ‘“* Devices for synchronising flashlamps 

photographic shutters.” Kodak, Ltd. 
eaaTD) Kodak Co.). March 17th, 1941. 

4915. Permanent magnets.” Mond Nickel 
Co., Ltd. April 18th, 1940. (541474.) 

13911. ‘Electric’ direct-current inverting 
systems.” British Thomson-Houston Co., Ltd. 
1939. (Divided out of 541490.) 


Amended Specifications 


521390. ‘* Radiological apparatus.” Schall & 
Son, Ltd., and another. 

533113. ** etc., systems.” 
a: Bros. & Ltd., and others. 

534224. “ Gas blast electric switches.” C. H. 
Flurscheim and another. 


CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Contracts Open 


Where “* Contracts Open” are advertised in our 
“ Official Notices” section the date of the issue 
is given in parentheses. 


Australia.—SyDNEY COUNTY COUNCIL. — 
January 29th. Steam and feed water piping 
for No. 10 turbo-alternator for the Bunnerong 
power station. Specification 559. 


Birmingham.—January 14th. Salvage Depart- 
ment. Lead-plate batteries for electric refuse 
collection vehicles. (December 19th.) 


Middlesbrough.—December 29th. Town Coun- 
cil. Electrical installations in trenches and 
installation of electric pumps. P. Kitchen, town 
clerk, Municipal Buildings. 


South Africaa—DurBAN.—January 16th. City 
Council. Potential and current transformers. 
Contract E.2038. Electric cable and time switches. 
Contract E.2043. 

BLOEMFONTEIN.— Municipality. 
Six transformers, 15/1. Notice 73 

Post OrFicE DEPARTMENT. — March 26th. 
Automatic exchange equipment for Cambridge, 
East London. P.O. Tender 16. 


Southport.—January 3rd. Corporation. Main- 
tenance of two electric lifts at the new police 
headquarters. (December 12th.) 


Orders Placed 


Chester.—Electricity Committee. Accepted. 
Substation equipment (£22,804).—Méetropolitan- 
Vickers Electrical Co., Ltd. 

Durham.—County Education Committee. Ac- 
cepted. Electrical installation at Broom Cottages 
Council School (£148).—R. Robson. 

Middlesex.—Health Committee. 
Electrical at (£ 50). 
—Colston Electrical Co., Ltd 


New Zealand.—PusLic DEPARTMENT.— 


January 15th. 


Palmerston North: Protective relays.—Metro- 
politan-Vickers Electrical L Central 
relay and instrument board. "—Asea Electric 
(N.Z.), Ltd. 

Tynemouth.—Corporation. Accepted. Cables 
for three years.—British Insulated Cables, Ltd. 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantee 
that electrical work is definitely included. Alleged 
inaccuracies should be reported to the Editors. 
Bedlington.—Four British Restaurants; W. 
Hall, U.D.C. surveyor. 
Chester. — Extensions, Liverpool Road ; 
Williams & Williams, Ltd. 
Walls Avenue; Pratt, Levick & 
Ltd. 
Extensions, Princess Street; Will R. Rose, Ltd. 
Warehouse, Broughton; I. Barlow. 
Restaurants (£3,000); city engineer. 
Chesterfield.—Canteen, Grassmoor Colliery; 
R. Burtoft, engineer. 
Croydon.—Buildings, site of Crown Hotel; 
Montague Burton, Ltd. 


Darlington.—Storage house; Cleveland Bridge 
& Engineering Co., Ltd. 

Doddington.—Alterations to Institution 
(£5,914); Isle of Ely county architect, March. 

Doncaster.—Restaurant, High Street; borough 
engineer. 

Durham.—Alternative accommodation for pre- 
posed remand home additions; F. Willey, 
architect, 34, Old Elvet. 

Enfield.—Additions, High Street; A. J. Max- 
field & Son. 

Canteen, L.P.T.B. Depot, Southbury Road; 
L. A. Heaps. ; 

Additions for Johnson & Son; H. St. Robinson. 
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Exeter.—Communal restaurants; city engineer. 

Gateshead-on-Tyne.—British Restaurants; W. 
Hall, Ltd., Derwentwater Joinery Works, Gates- 
head; Elliott Bros., Ltd., Otterburn Terrace, 
Newcastle-on-Tyne; Norman Yeaman, Back 
Chandos Street, Gateshead. 

Greenock.—Houses for Corporation; 
surveyor. 

Hanley.—Canteen, Ivy House Road; R. Good- 
win & Sons, Ltd. 

Jarrow-on-Tyne.—Cleansing station, Corpora- 
tion Yard; J. S. Weir, borough engineer, Town 
Hall, Jarrow. 

London. —- FuLHAM. — Shelters 
borough engineer. 

Improvements to Trust dwelling 
(£5,366); W. J. Marston & Son, Ltd. 

IsSLINGTON.—Day nurseries; E. C. P. Monson. 

SoOUTHWARK.—Restaurant, Camberwell Road; 
Miss E. L. Calkin. 

Lowestoft.—Air-raid shelters (£6,200); borough 
engineer. 

Middlesbrough.—Dairy extensions for the Co- 
operative Society; C.W.S. Architects’ Depart- 
= 90, Westmorland Road, Newcastle-on- 

yne. 

Gas cleansing station at Trinity Hall (£300); 
borough engineer. 

Middlesex.—Canteen, West Middlesex Hospital 
(£700); county surveyor. 


burgh 


(£14,000) ; 


shelters 


December 26, 194] 


Newcastle-on-Tyne.—Decontamination station 
(£4,200); R. G. Roberts, 18, Cloth Markeg 
Newcastle. 

Stores to be converted into offices for Central 
Library; J. O. C. Solomon, city property sup 
veyor, Town Hall, Newcastle. 


Stockton-on-Tees.—British Restaurant (£1,400); 
A.S. Knolles, borough engineer. 


Stoke-on-Trent.—Nursery, Greenbank Street, 
Tunstall; city architect. 


Swansea.—School shelters (£8,500); borough 
architect. 


Tynemouth.—Restaurants at Cullercoats (£600), 
and the East End (£300); borough engineer, 19 
Howard Street, North Shields. 

Reinstatement of the Princess Theatre, Russell 
Street; J. L. Ross, architect, Glasgow. 

Reinstatement of Barclays Bank, Bedford 
Street ; H. Gray, architect, Camden Street, 
North Shields. 

Rebuilding livery stables, Albion Road, for E. 
Turnbull; J. R. Wallace, architect, 20, Northum- 
berland Square, North Shields. 

Restaurants, Cullercoats and East End ; borough 
engineer. 

Temporary rebuilding, Barclays Bank, Bedford 
Street; G. H. Gray, architect. 


Wallsend.—Canteen and warehouse; R. Hood 
Haggie & Co., Ltd., Willington Quay. 


Cape Town Load Development 


trical engineer of Cape Town (Mr. G. H. 

Swingler, M.I.E.E.) for 1939 makes its appear- 
ance rather late it nevertheless contains interesting 
information. Hitherto the principal development 
has been in the domestic load (consumption for 
lighting, heating and cooking rose from 59 million 
kWh in 1933 to 151 million kWh in 1939) and Mr. 
Swingler draws attention to the economic danger 
inherent in the growth of a preponderating class of 
load of this kind. He considers that great 
potentialities exist for industrial expansion, and 
that the war especially may restore the port to its 
historic position as “* the tavern of the seas.”” To 
encourage the establishment of new industries, 
however, it is necessary to provide cheap elec- 
tricity, and this cannot be done if members of the 
Council regard the undertaking’s surpluses as 
easy money for spending on other municipal 
activities. 

A notable event during the year was the bringing 
into commercial operation of the Table Bay power 
station and the virtual ss of the work of 
providing facilities near the Salt River power 
station for obtaining sufficient sea water for any 
large new generating station that it might be 
necessary to build in the future. The fact that the 
more efficient plant in the Table Bay station was 
used to — 65.7 per cent. of the total output 
during the year (377.3 million kWh) resulted in an 
increase in overall thermal efficiency from 19.4 to 
21.5 per cent. The Table Bay thermal efficienc 
was 24.4 per cent., and it is expected that this wi 
be improved when the station’s “teething 
troubles” have been overcome. 

Sales of electricity during the year amounted to 
237.6 million kWh, an increase of 19.6 million 
kWh (of which 11.5 million kWh was due to 


A trical engi the annual report of the city elec- 


domestic development). New consumers num- 
bered 2,781, making 51,375 altogether. Early in 
the year the Department’s new headquarters at 
Electricity House were completed. This imposing 
ten-storey building includes a basement housing an 
electricity substation and also a public restaurant. 
One floor is rented by the Electricity Supply Com- 
mission and the others are occupied by the Elec- 
tricity and City Treasurer’s Departments. There 
4 an electricity showroom and a demonstration 
theatre. 


Stereoscopic Television 


JG\URTHER developments in television were 
demonstrated last week by Mr. J. L. Baird. 
They aimed at producing a stereoscopic 

effect in colour, and, although at present limited, 

effectively showed the possibilities. 

In the demonstrations a 500-line picture was 
produced by employing a frequency of 150 a 
second with a scanning field of 100 lines inter- 
laced five times. Successive 100-line frames were 
coloured green, red and blue. 

A set of mirrors in front of the lens split up 
the light beam into two paths separated by a 
distance equal to the distance between the eyes. 
These beams scanned the scene alternatively to 
give a right and left-eye effect in rapid succession 
and the images were reproduced at the receiving 
end in such a way that each eye received separate 
“* signals” and a sensation of depth was thereby 
imparted. 

So far the system is limited to one observer 
who must keep his eyes upon the centre of the 
screen, but Mr. Baird claims that further develop- - 
ments will permit pictures to be projected on to 
a large screen. 
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the precision 
ti Polyphase 
unbalan need systems, 
| Ferranti 3-wire and 4-wire Meters are 
, the most compact types available. 
Note! dimensions : 
3-phase, 3-wi 


If desired, Fertg 9 
ypes can be certi® 
Works or 
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Here’s a case where every risk of delay must be eliminated ... . where speed and reliability 
are imperative... . vital... . and this unfaltering service depends largely on the electrical 
contacts used in linking each box to headquarters. 

Baker Platinum have been making precious metal contacts for years, contacts for 
the most delicate, most arduous tasks of electrical control. ‘I'he Admiralty {has approved 
them, together with the War Office and the Air Ministry. 

We would like to send you our interesting free booklet—* Precious Metals in the Electrical 
Industry ”—it shows you why— 


a good yob needs 


BAKER PLATINUM LTD., 52 HIGH HOLBORN, LONDON, W.C.I. Phone: CHANCERY 8711 


ie 
i 
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HEATRAE LIMITED, HEATRAE WORKS, NORWICH 


IS IT ALIVE ? 


THE 
‘PARTRIDGE ”’ 
PRESSURE 
DETECTOR 


(Regd. T.M. No. B.581955) 
will intallibly tell you, giving 
visible and audible indication 

(No earth connection required) 


THE “FACILE” 
TERMINAL 


Send for Prices 

and List of all 

kinds of 
Terminals 


ROSS COURTNEY “1+ 


LTD. 
ASHBROOK ROAD, LONDON, N.19 


Range| Length 
up to! of handle 


Volts 


60,000 
15,000 
11,000 
33,000 


Also makers of ‘* Westmins- 
ter’’ Vacuum Tube Detector 
and H.T. Earthing Rods 


Patent No. 


Tne WESTMINSTER ENG. Co. Lta. 


Victoria Road, Willesden Junction, N.W.10 


Telephone: 
Willeaden 1700-1 


Telegrams 
“* Regency Phone, London.” 
A 


SPACING RING 


to the specific 
requirements of 
our customers. 


Makers of all types 

of repetition pro- 

ducts from the bar 
in all metals. 


M-C-L ao REPETITION LTD. 
POOL LANE: LANGLEY - BIRMINGHAM 
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« 
Electiic SERVICE WAGONS 
HOT CUPBOARDS 


and HOT PLATES 
\ Patents 404784, 411675 


A high-class piece of furniture for the 

Dining-room. Ensure your food being 
kept hot for long periods without loss of 
quality. With this. equipment installed 
the Cook can no longer complain that 
“the Dinner is spoilt by keeping.’’ Most 
Cooks are handicapped by want of a 
suitable appliance for keeping food hot 
after cooking. 


Sole Patentees & Manufacturers 
Service Wagons 
keep the food hot 


for the duration BERTRAM THOMAS 


of the meal. (ENGINEERS) LIMITED 
Worsley Street, Hulme, Manchester 15 


London Office & Showrooms: 28 Victoria Street, Westminster, S.W.! 


“ALL OVER THE WORLD’. 


Transformers are a vital link in ae 
the whole structure of electric 
ower distribution and reliability 

fn continuous service is of 
paramount importance. 


Advanced design and construction, 
the best materials, and the highest 

standard of workmanship are 
features which make Peebles 
Transformers outstanding in 
their merits. 


15,000 K.V.A. 132000/11000 vole 
3-phase SO cycle O.N. Outdoor 
Transformer with “ 
changing ee in service on the 
Nationa 


Som, 


RUCE PEEBLES & CO.,LTD. ENGINEERS, EDINBURGH 


Manufacturers of Rotating Electrical Machineru, Transformers & Rectifiers. 


3562 
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SWITCHGEAR FOR INSTALLATIONS OF QUALITY 


BILL “SUPER K”? SWITCHES 


MADE FOR 40, 60, 100, 200, 300 AND 400 
AMPERES, 500 VOLTS; DOUBLE, TRIPLE 
AND 4 POLE, AND WITH NEUTRAL LINKS. 
FITTED WITH “BILL” ARC DAMPING TYPE 
FUSES OR “ENGLISH ELECTRIC” H.R.C. 
CARTRIDGES. BRUSH-BARS OF SOLID INSU- 
LATION, at BREAKDOWN TO 


BILL “VERTEX” DISTRIBUTION BOARDS 
MADE FOR 15, 30, 45, 60, 100, 200 AND 300 
AMPERES, 500 VOLTS; SINGLE, DOUBLE, 
TRIPLE AND 4 POLE AND WITH NEUTRAL 
BAR. FITTED WITH “BILL” ARC DAMPING 
TYPE FUSES OR “ENGLISH ELECTRIC” 
H.R.C. CARTRIDGES. EXCEPTIONAL 

WIRING SPACE. 


BILL SWITCHGEAR LTD 


ASTON LANE - PERRY BARR 


BIRMINGHAM: 20 
lle Manchest Glas; 
. W. Zelley, nchester ow 
73 Great Pever St.  Birchfields DISTINCTIVE @ ELECTRICAL CEAR Aicho Belfast 
Westminster, S.W.1 5011 (4 lines) Birmingham Exeter Southampton 


QUALITY ES 
THE KEWROTE 


TUBE COMPANY LIMITED 
LUDGATE HILL BIRMINGHAM 


PHONE CEN 7/67 GRAMS "FLASK" 8/RMINGHAM 
Sales Depots : London - Leeds - 5 York Place. 


ae 


88 Goswell Road, E.C.1 Swansea- | Grove Place. 
Newcastle-on-Tyne - St. Glasgow- 137a, St.Vincent 
C.M. MARK ON EVERY LENGTH John Street. Street. . 
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i yeaa half a century ago the Western Electric Company (now 
Standard Telephones & Cables Limited) acquired as a going concern 
the business of the Fowler Waring Cables Company at North Woolwich. 


From that date until the present time there has been achieved a steady 
rate of progress until to-day the Company possesses what is probably the 
finest H.T., and Material Laboratory and Testing Plant in the country. 
This, harnessed to modern manufacturing methods and a lifetime of 
experience in laying and jointing cables throughout the world, places 
Standard Telephones and Cables Limited in a unique position to carry 
out any power cable project, no matter how great its magnitude. 


The Company’s engineers are always available to assist with any 
problems which may arise. 


Standard 
POWER CABLES 


Advertisement ot Standard Telephones and Cables Limited, North Woolwich, E.16 
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FRACTIONAL HORSEPOWER 


LOW-SPEED 
MOTOR UNIT: 


= Designed and built as 
= a unit incorporatin 


A.C. or D.C. 


an electric motor an 
speed reducing gear. 


A complete range 
for any standard 
voltage 


Spur-geared 4 H.P. Low-speed 
Motor Unit with co-axial shaft 
for speeds down to 22 r.p.m. 


iz 


SPUR OR 
WORM GEARS 


THE BRITISH THOMSON-HOUSTON GO.,LTD. 


CROWN HOUSE, ALDWYCH, LONDON, W.C.2. 
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Just as the Pedigree of a dog ensures . 
his many good points—so it is with 
the “breed ’’ of successful industrial 
products — for example :— 


ALL BRITISH J 


COPYING PENCILS 
(THE “FASTEST” PENCILS IN THE WORLD) 


and which regular users say are unequalled in their range of 
colours—variety of degrees in: hardness and softness and in 
indelibility for every requirement. 


Well—users should know best—so we won't dispute their opinion. 


In normal times there are 8 colours, 6 grades from very 
soft to extra hard, but if, during wartime, variety and 
supplies are somewhat restricted blame one “MAN.” 


There is also a full range of all-British Cumberland Pencils in 
non-indelible types to suit every requirement from 9H to 6B. 
State your special requirements and let us send you a sample to 


PRODUCED AT THE BIRTHPLACE OF “PENCILS 
CUMESELAND PENCIL C° L°-KESWICK 


SALES & ENQUIRIES DEPT.: BEARWOOD ROAD, BIRMINGHAM 


| 
2 | 
| 
| 
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Structional features. Well balanced with smooth lines, having 
an easily operated switch placed in just the correct position, 
the tools have rapidly become popular with operators and 
management alike for their productive ability and low 
maintenance cost. 
@ High torque @ Conservative Rating @ New Ventilating System 
@ All bearings in steel inserts 
@ Weight (drilling machines ~,” and }” capacity) 33 Ibs. 


UNIVERSAL ELECTRIC. 


‘DRILLS REAMERS TAPPERS SCREWDRIVERS 
NUTRUNNERS GRINDERS SANDERS BUFFERS 


Adve. of —The Consolidated Pneumatic Tool Company Led Regd. Office: 232 Dawes Rood, Lewden, SWé 


GRAMS 


7 
| range of machines embodying several original con- 
| 
| 
| 
| 
FRASERBURGH 287. 
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SAFETY LIGHT 
COMBINED WITH THIS MARK , 


ECONOMY 


“TRANSLUMA’ 


GIVES SUFFICIENT 
ILLUMINATION DURING 
“BLACK-OUT ” PERIODS 


Hallways 
Passages 
Offices 
Cellars 
Nurseries 
and 
Bedrooms 


BURNS 
600 HOURS 
FOR ONE UNIT 


Fits any lampholder 
in place of lamps 


SUPPLIED IN 
BLACK AND 
PASTEL SHADES 


from 6 |= each 


Also an “OPEN ” sign for 
fixing on Shop Windows 


$/6 
DRAKE & GORHAM 


WHOLESALE LTD. 
77 LONG ACRE, LONDON, W.C.2 n Lt 
MILLS 


Telephone : TEMple Bar 3993 vane 
MANCHESTER —29 Piccadilly, BRIGHTON— CITY TUBE AND CONDUIT 


24 Marlborough Place. LA W—182 St. RMINGHAM 
Vincent Street. BRISTOL—35 Broad Street. ye : 
OUBLIN—2 Church Lane, College Green London: "70 Finsbury Pavement, E.C.2 


Midland Representative : Liverpool! Caledonian Buildings, 14 Tithebarn St., 2 
W. T. BOWER, 184Jockey Road, Sutton Coldfield 


ours 
— 
: =, ; 
, 15 YOUR 
= 
N 
Tested Super Steel Conduit, the outcome 
of a century's experience in the manufacture of 
tubes, embodies the quality, consistency and 
finish vitally necessary to a'yood job. 
4 This tube has been tested, passed and branded 
to British Standard Spécification 31.33, and 
the tube" is: your, security 
217 
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BRITISH INSULATED CABLES LT 


Head Office: PRESCOT — LANCS. Tel. No: PRESCOT 657 
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For the 


Ths ‘*Duo-Beam ” Fitting for hori- 
zontal burning Sodium or Mercury 
Discharge Lamps. 


The S.L.R. fitting. Despatched com- 4 Elliptical angle reflector. For all 


pletely wired. No heating of the positions where forward distribu- 
wiring cables. tion of light is required. 


The * Tilbury ”’ fitting. Very robust 
design for high mounting up to 50 ft. 


ENGINEERING & LIGHTING EQUIPMENT CO. LTD. 


SPHERE WORKS, ST. ALBANS, HERTS. ‘PHONE: ST. ALBANS 2258/9. 
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Improved Factory Lighting Schemes 
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in Oct 1937 the number of 
jn noe hao beer more than 


Xx Over 1800 ave now emplayed by Supply Authorities 


are, On «oF 
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Bush House 
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a cone pulley 
drive. 
: with sing 
TYPE 
Four-pillar Uns 
_ for grinders ang 
othér maching 
having more th 
‘one belt drive. 


NEWMAN INDUSTRIES LIMITED, YATE, BRISTOL.  Tel.: CHIPPING soDBURY 11! 
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W. T. HENLEY'S TELEGRAPH 


MILTON COURT + WESTCOTT + DORKING - 


WORKS CO. LTD. 


SURREY PHONE: DORKING 3241 (10 LINES) 
TELEGRAMS: HENLETEL, DORKING 
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CC IT 
THROUGH WITH 


PHILIPS LAMPS LIMITED, CENTURY HOUSE. SHAFTESBURY AVENUE, LONDON, W.C.2 


14 
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NCE the centre of the Cotswold wool industry, Chipping Camden in Gloucestershire 
is a delightful old-world town. The stone buildings, erected in prosperous and 
more spacious days, have become mellowed by time, enhancing their beauty 

and dignity. Here is one of the choicest gems, the 17th century Almshouses, with the 
graceful church tower rising in the background. 


A reminder of the historic wealth of our land and its 
industries, published by the originators of C.T.S. Cable, 
ST. HELENS CABLE & RUBBER CO. LTD., SLOUGH (Slough 20333) 


Manufacturers of 


HELENS CABLES 


15 
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ERSATIL 
SWITCH FUSE U 
Metrovick. 


| 
| 


TRAFFORD PARK 17. 


= COSMOS LAMPS AMetrovich's ‘tight’ product => | 


16 
: 
Send for leaflet 
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EMEN 


INSULATED 


WIRES CABLES 
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SIEMENS 


QUALITY Pin, 
4,PRODUCTS, LLo POWER BATTERIES: 
“Craic Fives,cookers: (Ss 


PUrpose."Sig “ ELECTRIC TELEPHONE Waterheaters, Etc. 
D RAY EQUIPMENTS [7 SWITCH FUSEGEAR. us 


ISCHARGE LAMPS 


Advt. of SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED, 38/39 Upper Thames Street, London, E.C.4 
Branches al-Bellast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle-on-Tyne, Nottingham, Sheftield 


| 

and ensure RELIAB ius 

~ 

SIEMENS ws for <<) 
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| THEY ARE FIGHTING 
i FOR YOUR FREEDOM : 


THE 
SOLDIERS’ SAILORS’ & 
AIRMEN’S FAMILIES 
ASSOCIATION 


Thank—you... 


Te generous gifts of money and clothing, which are 
a constantly being received from all over the world, 
are helping the Association to relieve cases of hardship 
= and to tide over emergencies amongst the dependants of 
our fighting services, not forgetting the urgency of dealing 
with air-raid distress. 
: As more and more men join the Forces so our needs 
increase, and 
— AID IN MONEY OR CLOTHING 
IS MOST URGENTLY REQUIRED 


to enable us to continue this anieee work on an ever 
expanding scale. 


Please send any gift to: 


THE SOLDIERS SAILORS’ & AIRMENS 
FAMILIES ASSOCIATION 


Head’ Office : 23 QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.| 
TELEGRAMS : “SAFAMAS, PARL, LONDON” 


| This space has been presented by The British Electric Resistance Company Ltd., 
Queensway, Ponders End, Middlesex. 


g Please send| 
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SOLDERS AND 
SOLDERING 


ELECTRICAL REVIEW 


Solder users are concerned with the whole operation of SOLDERING and 


not merely with the raw material, solder. 


Our ultimate interest is to 


sell the solder, but we are qualified to advise on all aspects of its 
application and the benefit of our very considerable experience and 
research is freely available to solder users. 


Below are given some brief descriptions of a few special problems which 
we have investigated on the subject of the soldering of brass and copper. 
Perhaps you have a similar problem; or if you have any difficult soldering 
job in which the help of our technical staff might be useful, please tell us. 


SOLDERING OF BRASS AND COPPER 
EXTRACTS FROM TECHNICAL REPORT 


Hot dipping of D.C. Armatures 

Description of the use of high temperature soft 
solders, with a non-corrosive flux, to provide a 
margin of safety at the operating temperatures. 


Hot dipping of Tungum Tubing 

Investigation of the preparation of the tubes 
preparatory to tinning to overcome previous 
difficulties due to patchy coatings. 


Soldering of Squirrel Cage Rotor 


Describes solder having good electrical con- 
ductivity and resistance to the high tempera- 
tures encountered. 


Soldering of Brass with Fusible Alloy 
Cracking of the enamel coating on a brass blade 
was eliminated by the use of a low melting 
point alloy having good soldering properties. 


Dipping of Automobile Radiators 

Cleaning, fluxing, dipping and finishing pro- 
cedure is described and an account is given 
of the precautions to be taken. 


Soldering of Phosphor Bronze Tube 


Method of soldering very narrow tube used 
in oxygen breathing apparatus to ensure 
freedom from obstruction or corrosion. 


Joining of Brass Ferrules to Galvanised Steel 
Tube 


Recommends a safety flux to avoid corrosion 
due to the flux as used hitherto. 


Soldering of Electro Tinned Brass 


Faulty adhesicn of the solder is avoided either 
by the use of an active flux or by a modification 
in the electro tinning procedure. 


Hot dipping of Brass Gauze 


The gauze was coated wieh pure tin by dipping. 
Trouble experienced through rapid contamina- 
tion of the bath by copper was minimised by 
the use of a suitable solder. 


Soldering of Aluminium Bronze Castings 


Difficulty was encountered in soldering as the 
flux did not remove the surface skin of alu- 
minium oxide. A procedure eliminating the 
difficulty was detailed. 


TECHNICAL LEAFLET No. 10 
“Solders for Dipping Work”” 


Deals with the hot dipping of steel, brass and copper. Preliminary cleaning; fluxing; 
dipping; covering flux ; cleaning and refining fluxes ; suggested layouts for dipping plant; 
periodical analysis ; dross collection ; thermometers and pyrometers. 


It gives the best dipping temperatures to follow and technical details of various dipping solders. 


TANDEM WORKS. 


FRY’°S METAL FOUNDRIES LTD. 


MERTON ABBEY - 


LONDON S.W.1I9 


Telephone : MiTcham 4023 


AND AT MANCHESTER 


BRISTOL +* GLASGOW and DUBLIN 
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LIGHT—tnat most blessed of all the gifts of Nature, and most 
useful of all man’s inventive genius ! 

What a rush there will be to illuminate this and floodlight that, 
when once again the last ‘all clear’’ sounds ! 

While we long for the tims we almost dread the day ! Not for us 
a three months’ cruise ; no tour of the battlefields or a trip to 
see what Lake Ladoga really looks like—we shall be far too busy 
meeting the inevitable rush for “REAL” flocdlighting equipment. 


An advertisement of Rowlands Electrical Accessories, Ltd., R.E.A.L Works, BIRMINGHAM 18. 
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WITH THE 


UTMOST 


AT THE 


HIGHEST 


TELEPHONE: 


22%: 


CABLE WORKS, Ltd., SOUTHAMPTON. 


ELECTRICAL REVIEW 3 
PIR We NS 
— : 3 


24 ELECTRICAL REVIEW December 26, 1941 


COPPER 


The most up-to-date pre- 
cision machinery and highest 
quality materials are 
employed in the manufacture 
of Anacos Copper Strip, with 
consequent accuracy and 
reliability, 


Anacos Copper Strip 
being used in the manu- 
facture of a circular 
Lifting Magnet. 


TELEPHONE FREDERICK SMITH & COMPANY »_ TELEGRAMS 


BLACKFRIARS (INCORPORATED ON THE WOMDON ELECTRIC WIRE COMPANY AND SMITHS, LiMiTgo) 
8701 (B lines) ANACONDA WORKS, SALFORD, 3. LANGS. MANCHESTER 


| 
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“English Electric” Cartridge-Fuse Links, Indicating 
Type are available up to 800 amps. and comply 


with B.S.S.88/1939, Categories 440.A C.4 and D.C.4 


A complete range of Metalclad and open type apparatus 
incorporating “English Electric” Fuses is also available 


Write for full particulars 


THE ENGLISH ELECTRIC COMPANY LTD. 


~STAF FORD — 
BRANCH OFFICES IN THE UNITED KINGDOM: 


BEDFORD, BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, CARDIFF, EDINBURGH, GLASGOW, 


IPSWICH, 


KETTERING, LONDON, MANCHESTER, NEWCASTLE-ON-TYNE, 
SOUTHAMPTON, WOLVERHAMPTON. 


SHEFFIELD, 


& 
y 
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COILED COIL 


E.L.M.A. LAMPS. 
MADE IN ENGLAND. 


" The high quality of Elasta 
Lamps is due to the care 
taken in their construction. 
The tests made at every 
stage of manufacture 
ensure that this high 
standard is uniformly con- 
sistent, resulting in Elasta 
Lamps giving 


CORRECT LIGHT 
ALL THE TIME 


EARNSHAW STREET,NEW OXFORD ST.,LONDO 


Telephone : TEMple Bar 6074. Telegrams : ‘*‘ Duramentum, Westcent, London.”’ 
Branches holding stocks from which supplies can be obtained :— 


MANCHESTER : LEEDS: LEICESTER: 
18 Pool St., Market Street. 6 Park Square. 89 London Road. 
Tel.: Deansgate 5687. Tel.: Leeds 22119 Tel.: Leicester 59028. 


Grams : “‘ Pope’s, Deansgate 5687.” Grams : “‘ Pope's, Leeds 22119.” 


BIRMINGHAM : 3 Grosvenor Chambers, 
Broad St. Corner, Broad Street 
Tel.: Midland 2580 
Grams : ‘“‘ Pope’s, Midland 2580, Birmingham.” 


Tel.: Belfast 25171 


Grams: “ Pope’s, Leicester 59028.” 
BRISTOL: 
73 Victoria Street. 
Tel.: Bristol 23239. 
Grams : “ Pope's, Bristol 33239.” 


BELFAST (Managers: Campbell, Gardner & Co.): 27 Franklin Street. 


Grams: ‘““Camergard, Belfast.” 


Pe 
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stripped water 


In the preparation of tobacco for good quality cigarettes, the centre stem is 
stripped from the leaf in the manner shown above, but if this process is not 
carried out, tobacco including the centre stalk is uneven and contains dust 
which irritates the throat of the smoker. Similarly with the water required 
for feeding into water tube boilers it is necessary to strip from it the soluble 
salts and other impurities in order to secure a non-scaling, non-corrosive 
feed water. The Permutit “Deminrolit” Process produces a perfect 
stripped water from any supply without the use of heat or steam. 


For full particulars write for publication “ Distilled Water without Distillation” to The 
Permutit Company Limited, Dept. T.W., Permutit House, Gunnersbury Avenue, London, W.4. 
Telephone: Chiswick 6431. 
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FOR EFFICIENCY ECONOMY AND SERVICE 


EDISWAN 


THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS ROAD, W.C.2 (L.23) 
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COOK 
RESTAURANTS | BY ELECTRICITY 


and make the utmost use 


CANTEENS of available kitchen space 


“English Electric’? Heavy-duty Electric 
NS Cooking Equipment is specially designed 

INSTITUTIO to meet present-day requirements. 

The equipment illustrated, installed in a 

ETE. large industrial canteen, includes roasting 


ovens, fish fryer, hot-cupboards, griller 
and boiling ‘tables. 


Our Heavy-duty Heating and Cooking 
Department will be pleased to prepare 
complete layouts for Canteens, Kitchens, 


etc., and our experts will give careful 
consideration to your requirements. 


THE ENGLISH ELECTRIC CO. LTD. STAFFORD 


4 
= 
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6-way 
Control Panel 


NO SPECIAL 
WIRING... 
YOU SIMPLY 
USE EXISTING 
ELECTRIC 
WIRING 


The G.E.C. Ripple Control system can be 
adapted to any size factory there being a wide 
selection of apparatus available, each having its 
appropriate application. The services of G.E.C. 
technical experts are freely offered to give 
advice and to prepare schemes. 


RIPPLE CONTROL 


LOW TENSION 
SIGNALLING SYSTEM 


Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 
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A touch of a button 

every 
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means of In this way 
undreds of copies of a book i ings 
transcribe ade in the 
to-day- E.M. engineers am 
reinforce n ipli 
i reliability 


= 


from a : 
page of the 

42 line Bible 


; : = few ¥ 
Johann Gutenberg 
five hundred yeats 28° a mechanisation js doing for modern industrial 
an to print by production. For example, in the MEM. 
tory there is a mechanised foundty where 
a ctrical switch and fuse é 
in Jess time than it 
one in manuscript: But the craft 0 fs 
duction did not die in consequence of this foun TY eS 
invention. It was replaced by 2 new and High standards of quail 
widet craftsmanship: The skill of the tyP maintained whilst output is expanded to m : 
graphet replaced that of the scribe. the larger demand of modern conditions: 
What the casting of movable type accom- That is what we mean by the New Crafts- fo” 
plished fot printing» the development of manship- 
| MIDLAND ELECTRIC MANUFACTURING co., LTD.» TYSELEY, BIRMINGHAM, 11 
\ London Showrooms and Stores * Manchestet Showrooms and Stores: 
21-22, Rathbone Place, London, Wate 48-59 Chapel Streets Salford, 3+ 
and Motor Control Gear Manufacturers of High Efficieny Electric Fires a 
—=/ 
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even under permanent black-out con- REVO « FLUOROLITE” 
ditions, can now be assured by the REFLECTORS are of < 
installation of REVO ““FLUOROLITE”’ being produced from heavy | 2 
REFLECTORS with 80-watt gauge sheet steel, finished . 
inside in white enamel and ee. 
Mercury Fluorescent Tubular Lamps. outside in silver grey. . 
Chain or rigid suspension 
The employment of these Units can be provided, and the 
banishes visual strain, increases Units are available with 
d or without housing for 
production and reduces running costs. control gear. 


For details of the range 
— etc., ask for Booklet 


“FLUOROLITE™ 
REFLECTORS 


FOR USE WITH 80-W, 5 FT. FLUORESCENT TUBULAR MERCURY LAMPS 


One of the many REVO LIGHTING UNITS which are available FOR EVERY INDUSTRIAL 
LIGHTING INSTALLATION. 


y REVO ELECTRIC CoO. LTD. 


as 
; 
; 
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This way for better business ! 


Kye are embarked on a bigger-than-ever 
advertising drive. The Provincial Press, 
as well as the National, is being used 
extensively to broadcast the slogan “ Kye 
in the socket saves your pocket.” 
More and more customers are being 
brought in for Kye, the original British 


shilling Lamps that are still 1/- (plus 
Purchase Tax), and every sale yields 
the same high profit as last year. Yes, 
it pays to stock Kye Lamps, so order now 
and use the special display material to 
conduct this extra business to your door. 


MADE BY CROMPTON PARKINSON LIMITED, ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2 
Phone: TEMple Bar 5911 & 2444. 


Grams: Crompark, Estrand, London.” 
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JOHNSON & PHILLIPS LTD. 


Manufacturers of 


Rubber and Paper 
Insulated Cables 


Cable Accessories 
Switchgear 
Transformers 
Condensers 
Overhead Lines 
nstruments 


“Charlton” Electric 
Water Heaters 


CHARLTON, LONDON, S.E.7 


Telephone: Greenwich 3244 (13 lines) 


LONDON OFFICE & STORES :—COLUMBIA HOUSE, ALDWYCH, W.C 2 
Telephone : Holborn 7676 (4 lines) 


Branches throughout the Provinces and the Empire 
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BAKELITE Laminated Material 
is available in sheet, rod or tube 
form and is characterised by a 
combination of physical proper- 
ties which make it suitable for 
an infinite variety of purposes. 


A number of diverse uses are 

illustrated 

(1) a rolling-mill bearing 

(2) telephone exchange components 

(3) electro-plating hooks ; one sur- 
faced with BAKELITE Laminated 
Material and other without 

(4) aircraft components 

(5) electrical punchings 

(6) aircraft pulleys 

(7) Sullivan Griffiths inductance 
standards 

(8) panels 


There are more than 50 grades of 
BAKELITE Laminated Material, many 
of which meet Admiralty, War Office, 
Air Ministry, Post Office and B.S.1. 
specifications. 


Technical data sheets on all principal 
grades are available to customers. 
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December 26, 1941 ELECTRICAL REVIEW 4! 


FOR ALL PURPOSES * 


e EMERGENCY LIGHTING 

@ LIFT CONTROL AND SIGNAL 

@ WATER PURIFICATION PLANT 

@ MAGNETIC APPLICATIONS 

@ BATTERY CHARGING 

Write for Brochure 1029 giving details 4 
of Heayberd Rectifying Equipmentand | 
some of the important installations for 
which we have been responsible ; and 
Brochure 1032 listing Emergency Light- 


ing Equipment conforming with BS 
ARP6 (Oct. 1939). 


F-C-HEAYBERD & CO.LTD 


every contact requirement of the 
electrical industry is covered by the joint resources of 
Johnson, Matthey & Co., Ltd., and Mallory Metallurgical 
Products Ltd.—a single organisation that can supply 
materials for any type of contact, from minute platinum 
or silver contacts for sensitive telephone relays to large 
copper-tungsten arcing contacts in power station switch- 
gear—from rhodium-plated contacts for handling radio- 
frequency currents to high strengt copper alloy castings 
for high rupturing capacity circuit-breakers. 


* Irrespective of the contact 
specialis nature o e 
problem, the resources and JOHNSON, MATTHEY & CO. LIMITED 
technical experience of the 
two companies are at your 


and 
service. MALLORY METALLURGICAL PRODUCTS LTD. 
73,83 Hatton Garden, London, E.C.1 


Telephone: Holborn 6989 


G.D.13 
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A challenge to TRANSPORT USERS 


USERS 


OF TRANSPORT MUST 


PROVIDE 100,000 EXTRA 
WAGONS AND. LORRIES 


HERE must be no weak link 

in the chain of Britain’s 
war effort. The gathering 
momentum of production must 
not be hindered by inadequate 
transport. The country needs 
immediately thousands more 
wagons and lorries. They 
cannot be manufactured because 
of shortage of labour, of 
materials, of time. Yet if you, 
transport users, will help to cut 


down standstill time by even 
15 per cent., the nation’s trans- 
port facilities will be increased 
—by the equivalent of 100,000 
extra wagons and lorries, 

In effect, you can do a great 
deal to supply Britain with 
these extra vehicles practically 
overnight. Now is the time to 
plan and work to get a Quicker 
Turnround of the vehicles you 
use. 


Ask yourself these questions 


1—Have — planned to make labour 
available to load or discharge imme- 
diately? Have you arranged to 
load to capacity ? 

2—Have you installed labour-savii 


equipment to speed up loading 
unloading? If this rg not possible, 
have you improvised ? 
you help consignees inform- 
as far as you can, when 
the goods you forward may be 
expected to arrive ? 


4—Are your arrangements between 
your office and your loading staff as 
good as they should be? For in- 
stance, have you arranged for the 
immediate checking of loads ? 

5—Have you talked the matter 
wah man whe teed ond 
unload ? 


leads, carrying 
on iano when possible ? 


LOADING AND UNLOADING 


Issued by the Ministry of War Transport 


December 26, 1941 
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SELL 
METROVICK 


to your customers 
and invite the services 


of 
METROVICK 
j ILLUMINATING 
ENGINEERS 


METROPOLITAN.VICKERS ELECTRICAL Co. Ltd. 
NUMBER ONE KINGSWAY, LONDON, W.C. 2 
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Full details of “ Bitumastic Black 
Solution and the full range of 
Wailes Dove Anti-Corrosion pre- 
parations will be gladly sent on 
request. Please mention Dept. L.3 
when writing. 


WAILES DOVE BITUMASTIC LTD., 


GpD41/BS 


ELECTRICAL REVIEW 


December 26, 1941 
No. | OF A SERIES 


CAN I AVOID 
CORROSION ? 


ii all depends. Take the easy road of negligence anc 
you’ll surely meet the brothers Corrosion, Rot and 
Decay blinding round the corner on the wrong side, fcr 
they are no respecters of persons or property. Ani 
destruction always follows in their path. But take the 
road mapped by Wailes Dove and for you Corrosion, 
Rot and Decay need not exist. 
For 86 years Wailes Dove have been leading the way. 
providing Industry and Shipping with safety-first measures 
in the form of a number of Anti-corrosion products. These 
have been most effective in reducing casualties amongst 
iron, steel, timber and concrete structures, plant and 
equipment. It is no exaggeration to say that they have 
saved this country alone many millions of pounds in 
repairs and replacements. 


* BITUMASTIC”’ BLACK SOLUTION 


general-purpose paint possessing exceptional anti- 
corrosion properties. It keys into the surface to which 
it is applied, forming an elastic coating impervious alike 
to water, atmosphere, industrial fumes and alkalis, etc. 
This solution is widely used for transformer parks, trans- 
mission towers, accumulator rooms, etc. 


WAILES 


Manufacturers of bituminous solutions, 
enamels and other protective coatings for 
Buildings, Plant and Equipmentin Industry 
and Shipping. including special prepara- 


ANTI-CORROSION 
SPECIALISTS 


SINCE 1854 
tions for food storage plant and the in- 


terior surfaces of drinking water tanks. 


DEFEAT CORROSION 


HEBBURN, Co. DURHAM Phone : Hébburn 32321-5 


] 

iy 


SEND 


HAYDN ROAD NOTTINGHAM Phone: 64335 
BUSH HOUSE LONDON Phone: TEMple Bar 6356 
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FORGED STEEL VALVES 


December 26, 1941 


We supply a full range of high-class forged steel valves 
in a series of strengths for pressures up to the figures 
quoted below (steam working conditions), and inclu- 
ding :— globe, junction and vertical paitern check valves, 
and globe and junction stop and checks, up to 900 Ibs. per 
sq. inch, 800,° F; globe and junction stop valves, up to 
600 Ibs. per sq. inch, 800° F; High-efficiency stop valves 
(Blakeborough patent), junction pattern and vertical and 
inclined spindle globe pa’terns, up to 1,400 Ibs. per 
sq. inch, 800° F; piston sleeve valves (Blakeborough 
patent), globe and junction and 3-way patterns, up fo 
600 Ibs. per sq. inch, 800° F; globe and junction relief 
valves, spring and lever type up to 900 Ibs. per sq. inch, 
800° F; parallel slide valves, up fo 1,000 Ibs. per sq. 
inch feed water. Also a range of forged steel strainers, 
for pressures up to 1,400 Ibs. per sq. inch. Details of 
design, material specifications, and prices on epplication. 


BLAKEBOROUGH 6 SONS LTD., BRIGHOUSE, ENGLAND 
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THERE MUST BE SOUND GAGON 
EXPERTS IN ELECTRICALANS$ALLATIONS 


BEST” REASONS 
PREFER NOT TOPTARK THE REPUTA- 


ACTUAL USERQY ARE BETTER QUALIFIED 
TO DO f 


MODESTY? NO. 


WALSALL CONDUITS LTD. 


WEST BROMWICH e STAFFS. 


WN 
A REPUTATION FOR MAKING CONSULTS 
OF EXCEPTIONAL MERIT CAN 
BE OF MERE MUSHROOM 
PREFERRING SORATHE “VERY 
TION OF OUB/CONDUIT—FOR WE THINK 
IN OUR PRODUCTIONS 
OTHERS’ OPINIONS OF THEM. 
> 
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An important factor in selecting 
Igranic Electric Control Gear for motor 

riven machinery is its known supérior 
design, trouble free performance and 
reliability with low maintenance costs. 
The long experience in the manufacture 
combined with constant technical 
research in all classes of industry 
ensures the correct type of Igranic 
Control Gear being supplied for the 
particular installation. 


A TYPE FOR EVERY DUTY 


Illustration shows three-motor control 
panel for large boring machine. 


IGRANIC ELECTRIC CO. LTD. 


LONDON BEDFORD 


standard of undoubted supremacy. 


But such models as we ARE able to produce maintain the recognised BURCO 


BURCO LTD. 


but in this case it 
is wartime strain, for 
owing to the war it 
has been necessary to 
curtail the production 
of the famous Burco 
Electric Wash Boiler. 


er 
4 
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Westinghouse Metal Rectifiers are difficult 
to obtain now/ 


To-day’s increased demands on our resources 
prevent us from giving the full attention we 
would wish to all requirements, and we are 
sorry we can’t always oblige. 


However, extensive research in metal rectifier 
technique and production is progressing 
unceasingly (e.g. the new ‘ Westalite”’ 
rectifier) and the results will be placed at the 
service of all when more normal conditions 
prevail. 


metal rectifiers 


Ou, 
SE 


4 

> 
< 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., PEW HILL HOUSE, CHIPPENHAM, WILTS 
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MINERVA 


AND COMPANY, LTD. 


REGent 0881 


INSULATING 
AND VARNISHES 


Details of these materials, as used by the 
Electrical Industry for many decades, from 


PINCHIN, JOHNSON 


6, ARLINGTON STREET, LONDON, SW.1 


‘Head Offices: WITLEY COURT, WITLEY, SURREY 


Since the middle of last century we have 
won an enviable reputation for precise, 
dependable workmanship, and it is on 
this and the experience gained, that the 
efficiency of our organisation to-day is 
founded. 


Temporary London Office: 29 CASTLEBAR ROAD, EALING, W.5 
Telephones Perivale 2254/5 


Telegrams : Cyclops, Phone, London 


: dee 
Df A A a 
A MODERN ORGANISA aN WITH 
WETTER AN EXPERIENCE .@ 
: 
% 
Simet 
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Flexible-to-Rigid 
CONDUIT COUPLINGS 


Couplings in all sizes 
from 2” to 14” (Internal Thread 
suits all makes ial Flexible tubing). 


“ELMO” Conduit Bushes (Male 
and Female) in sizes from 3” to 2”. 


Both are available from stock 


a Write today for Samples and Prices 


*Phone 
CEN 
1821 


M.MOLE &SON LTD 


51-56 CHARLOTTE ST. 
BIRMINGHAM 3 


Two views of the 
same unit, Fclosed 
and partly exten- 
ded, to illustrate 
range of movement 
(scale 1/10 full size) 


MEKELITE industrial Lighting Units are available 
with various lengths of arms and pillar. Bases for 
wall, bench or machine mounting; fo: conduit or with 
rubber sleeve entry for cabtyre cable. Also heavy 
bases for portable use. Small reflectors for 12-volt 
lamps can be supplied. 


May we send you a copy of our. catalogue ? 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Phone: MiTcham 3072 Cables: Mekelek, Londen 


| | 

| 
INDUSTRIAL 
i 


H.C.F. 6-STATION H.C.F. 8-STATION 
TAIL STOCK TURRET HEAD FOUR-WAY 


WITH SEPARATE TOOL 


PULL FEED 
ATTACHMENT POST 
~ MILLED FROM 


SOLID STEEL 
BAR 


| 


‘EUCO’ CAPSTAN TURRET TOOLS 


MICROMETRIC ROTATING 
STOP 


SHANK 
SIZES. 


No. 0....}” 
No. I..§” or 
No.2 .... 1}” 


Senu for details NOW to :— 


Telephone: WHOS. P. HEADLAND LTD. 


WATerloo 5353 164-168 WESTMINSTER BRIDGE ROAD - LONDON S.E.I Lamb, London "’ 


wat 


As contractors to the Admiralty, War Office, Air 
Ministry and other Government Departments, we 
shall welcome the opportunity of quoting for your 
own particular requirements. The experience of 
one of the oldest firms in the industry is at your 
disposal for every insulating problem, backed by a 
service that is as sincere as it is efficient. 


ING BLA : 
iC. 
OTH 
ND 


H.CLARKE € CO. 


ATLAS WORKS, PATRICROF 


CTIO, 
52 -Up -p 
} 
TRIC K 4 
1 
Bular, in Mica or Bakelite. 
MICANITe" In Mouiding’ Flex. 
Mica PAPER: 
HEATER MICANITe Domes. 
tie ang the, Electrica; 
APPliances' 
Mica; Uncut cut to Size ang 
: MICA for ay Electrica, Gear ang 
: BAR: AND 
WS, TUBES: 
FIBRE. 
PAKE Lite SH 
: | in 
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iN a 


MACROME TREATMENT 
PUTS THE 


factory :— 


CUTTING 


with a Macrome Treated Hob, we 


TOOLS— 


This is typical of hundreds of reports 


Speed up production and save received from Firms in every branch of 


tools — have them Macrome 


treated. Overseas tools buyers engineering, showing increases obtained 
—specify Macrome treatment from practically every type of High 
before shipment. Speed and Carbon Steel Cutting Tool. 
Apply— 


MACROME LTD., No. 12 Dept., ALCESTER, WARWICKSHIRE 


Phone: ALCESTER 175 


Decapaber. 26, 194 ecTRICAL_ REVIEW 
“STRENGTH WHERE YOU NEED IT” | [am 
ATION 


54 ELECTRICAL REVIEW 


KCONOMY 


IN THE 


MODERN 
BOILER 
HOUSE 


| 


by wees of the 
COMBUSTION 
HEAT LOSS 
RECORDER 


A unique, direct-reading instrument for the 
combustion engineer. Has the advantage that 
an increased significance is imparted to a 
comparatively small change in CO, and Flue 
Gas temperature readings. 


Write for Flue Gas Analysis List : 


ELLIOTT BROTHERS (onvon) LTD. 


CENTURY WORKS, LEWISHAM, 8.E.13 
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PORTABLE SINGLE OPERATOR 
TRANSFORMER WELDING SET 


Output 280 amps 
LIGHTWEIGHT ECONOMICAL UNIT FOR 
DIRECT CONNECTION TO A.C. MAINS 
For further particulars apply to 
THE QUASI-ARC COMPANY, LIMITED 
BILSTON STAFFS. 


INSULATING 
COMPOUNDS 


FOR ALL 


Electrical Purposes 
ARE THE PRODUCTS OF 


25 YEARS’ 
EXPERIENCE AND RESEARCH 


PROMPT DELIVERIES 
Enquiries to: 


BLACKALL BROS. & BERRYS LID. 


STRATFORD MARKET, LONDON, E.15 


‘ 
— 
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H Batteries 


DR 856 


j.141 


| GROSVENOR GARDENS, LONDON, S.W.1 


SIMMONDS €& STOKES LTD. 


Victoria House, Southampton Row, London, W.C.I. Holborn 8637 & 2163 


e 
— 
KATHANODE 
Phone: 
SLOANE 
D 
NIP 
S 
pLv ’ ocKe » 
| oot S 
ENTHERPR GS TERME 


FOR WELLS & 
BOREHOLES OF 
EVERY DEPTH 


TYPE E.0.£. for Wells and Boreholes 


of ented design. 

can be su com, 

Motor or with fast and for belt 

from 58 per hour. 


H. J. GODWIN L™ 


QUENINGTON, GLOS. 


Telephone : Coin St. Aldwyn 36 (3 lines) Telegrams: Pumps, Quenington. 


SILENT A.C. BRAKE 


with Solenoid immersed in oil 
tank, self-adjusting, powerful, 


reliable. 


Cuts operation time on 


lathes and all machine tools. 


ETCHELLS, CONGDON & MUIR LTD. 
ANCOATS, MANCHESTER 4 


AND BRANCHES 


F/T BOWTHORPE 
@ 


LINE FITTINGS 


BOWTHORPE ELECTRIC CO., LTD. 
GOODTRIC WORKS, OXFORD. Oxford 2403 
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For Reliable 
Machines 


you must have 


Reliable 
Bearings 


THAT IS WHY 


2 you find so many electrical plant 
makers using HOFFMANN 


@ Ball and Roller Bearings—not 3 
CHOFEMANN only for their low co-efficient of 
Ny friction, nor for the maintained 


cleanness of their lubricant, but ge ~—] 
& because in addition to their 
© various operating advantages, 


MFG. CO. LTD. 
THEY ARE RELIABLE @ 


CHELMSFORD 
ESSEX 


By Appointment to His Majesty King George V1. 


HART BATTERI ES 


FOR 
IR-RAID SHELTERS, CONTROL CENTRES AND WARDENS’ POSTS 


= a STATIONS, POWER STATIONS AND TELEPHONE EXCHANGES 


Prsic, PRIVATE & COMMERCIAL BUILDINGS, HOSPITALS & CINEMAS 
also 
EMERGENCY ELECTRIC LIGHTING EQUIPMENT 
CATALOGUES, ESTIMATES AND SPECIFICATIONS ON APPLICATION - 


HART ACCUMULATOR COMPANY LTD. 
STRATFORD, LONDON, 


“ Hartmossel, Strat, Dublin, Glasgow, 
Codes: ABC (Sth & 6th Tyne, Nottingham, 


4 
diff, Cork, 
ewcastle-on- 
03 


58 ELECTRICAL REVIEW December 26, 1941 


For Water Cooling Towers consult 


CASCADE WATER COOLERS LT). 


All duties and types from 100 g.p.h. 
3,000,000 g.p.h. 


M.S.M. are specialist manu- SEND US YOUR ENQUIRIES 


facturers of tiltin e mercury 
instrument We shall be pleased to quote 
work, domestic and industrial ap- against any specification 

paratus and power control gear. 


THE MERCURY SWITCH MANUFACTURING CASCADE WATER COOLERS Li), 
WEST DRAYTON, ETD. MIDDLESEX DEWSBURY 


Natural in all Grades and 

ommutator Seg- 

May we send Condemer Films, etc. 


le, Heat-resisting Qualities, 

: Publication Commutator Rings, Spools, 
No. 355 Tubes, etc. 

4 fi) x Mouldings, of any shape or 

INDUSTRIAL SPRAY-FINISHING EQUIPMENT Sheets in all thicknesses, 

etc. 


INCREASES OUTPUT:REDUCES WASTE 


= AERASPRAY MANUFACTURING CO. LTD. SEND TO THE MANUFACTURERS 

179-213 Thimble Mill Lane, BIRMINGHAM 7, and at 

LONDON MANCHESTER BELFAST The BIRMINGHAM MICA Co. Lta. 
Makers of THE WORLD’S BEST 
INDUSTRIAL FINISHING EQUIPMENT Phone: Northern O18. 


UNGSTALIT 


BRITISH GASFILLED. 
THE LAMP OF PROVED EXCELLENCE. 


“The Leght that Saved] 


TUNGST ALITE LTD., 47, FARRINGDON ROAD, LONDON, E.C.1. 
Telephone : Holborn 2321 & 2322 (2' lines). 


COOLERS | 
_ 
\ 
Generous 
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The TEMCO’ SWITCH 


COMPLIES FULLY WITH B.S. MINIMUM 
REQUIREMENTS (B.S.816-1938) 


Surface, Semi-recessed and 
Flush types 


OUTSTANDING VALUE 


Marketed by : 


T.M.C.-HARWELL (SALES) LTD. 


BRITANNIA HOUSE, 233 SHAFTESBURY AVENUE 
LONDON, W.C.2 


Telephone : Temple Bar 0055 (3 lines) 
Telegrams : Arwelidite, Westcent, London” 


CREOSOTED POLE 


POWER 
LINES 


Telegraph Poles, 
Engineering and 
Constructional 
Timbers of Every 
Description. 


BURT. BOULTON HAYWOOD 


BRETTENHAM HOUSE,WELLINGTON STREET, W.C.2 Depots: LONDON 


Telephone, Temple Bar 58O/ (Slines) Telegrams, Burboul, Rand, London NEWPORT. SOUTHAMPTON Etc. 


TRANSFORMERS 


0-50 kVA 


Air Cooled 
and 
Oil Immersed 


THE NELSON ENGINEERING CO. Ltd. 
NETHERFIELD WORKS,}] NELSON, LANCS 


| 
ee 
s, 
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“Smoothly, untiringly 


Outside, the factory looms vast and dark. But 
once inside a flood of light greets you—not harsh, 
not glaring, but as soft, as natural as the light of 
day. It comes from Osram Fluorescent Tubes— 
the heatless, shadowless source of light that is 
doing so much to banish strain and reduce ex- 


hausting temperatures in the blacked-out factories 
of Britain. 


. Smoothly, untiringly, sharp eyes and nimble 


A 


GEC 


PRODUCT 


FLUORESCENT TUBES 


Advertisement of The General Electric Co. Ltd. Magnet House, Kingswoy, London, W.C.2 


fingers watch delicate gauges, handle intricate 


machines. Mistakes, stoppages, inspection delays 
yield to fast, accurate work and contented workers. 


Indeed, the long, cool, efficient Osram Fluores- 
cent Tube, consuming only 80 watts yet providing 
nearly as much light as a 200 watt tungsten lamp 
is speeding up war production and transforming 


the lives of those who labour so gamely through 
the darkened hours. 


Zs 
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ELECTRICAL REVIEW 


(Supplement) 61 


ADVERTISEMENTS for insertion in the following 
Friday’s issue are accepted up to First post on 
— at Dorset House, Stamford Street, London, 


THE CHARGE for advertisements in this section 
is 2/- per line (approx. 8 words) per insertion, or for 
display advertisements 30/- per inch, with a minimum 
of one inch. Where the advertisement includes a 
Box Number there is an additional charge of 6d. 


for e of replies. 

SITUA IONS WANTED. Three insertions under 
this heading can be obtained for the price of two 
if ordered and prepaid with the first insertion. 


Classified Advertisements 


Original testimonials should not be sent with applications for employment. 


REPLIES TO advertisements published under a 
Box Number if not to be delivered to any particular 
firm or individual should be accompanied by instruc- 
tions to this effect, addressed to the Manager of the 
ELECTRICAL REVIEW. Letters of applicants in 
such cases cannot be returned to them. The name 
of an advertiser using a Box Number will not be 
disclosed. All — to Box Numbers should be 
addressed to the Box Number in the advertisement, 
c/o ELECTRICAL REVIEW, Dorset House, Stam: 
ford Street, London, S.E.1. Cheques and Postal 
Orders should be made payable to ELECTRICAL 
REVIEW LTD. and crossed. 


SITUATIONS VACANT 


TYNE IMPROVEMENT COMMISSION 


Appointment of Electrical Engineer 


[HE Tyne Improvement applica- 
tions from qualified persons for the —_ of 
Electrical Engineer their Chie Mr 
F. Hindmarsh, M.Inst 


Applicants must be dl Members of the Institution 
of Electrical Engineers. They should have practical 
experience in the design, cpentaton and maintenance of 

Dock and Harbour electrical instaliations, both A.C. and 
D.C., and be competent to take charge of the maintenance 
of such installations, and also to draw up specifications 
for new works, etc. 


Salary £700 per annum (excluding War Bonus), rising 
by annual increments of £25 to a maximum of £800. 


Applications, accompanied by not three 
recent testimoni will received up to the 12th of 
January, 1942, ‘and should be addressed to the Chairman 
and marked ‘* Electrical Engineer.”’ 

The person appointed will be required to reside in the 
district and devote himself exclusively to the service of 
the Commissioners, to submit to medical examination and 
be subject to the provisions of the Tyne Commission 
Superannuation Fund. 


Canvassing will be a disqualification. 


By Order, 
J. K. McKENDRICK, 
Secretary. 
Tyne Improvement Commission, 
Newcastle-upon-Tyne, 1. 
6th December, 1941. 1403 


ASSISTANT to Purchasing Manager, also two Store- 
keepers required by important electrical/radio firm 
in Central London handling goer contracts. Salaries 
£300, £200 respectively. Must be exempt military service. 
Full details age, qualifications, experience to—Box 1396, 
c/o The Electrical Review. 


(CLERK required in East Anglia for wages and general 
office work. Previous experience electrical con- 
tractors’ office desirable. Not eligible for military service. 
—Edmundsons Electricity Conpesetion, Ltd., 7, Oxford 
Road, Newbury. 1397 


ELECTRICAL E.L.M.A. member, 
Tequire able man with suitable electrical and allied 
training and experience to handle electric discharge 
industrial lighting in Lancashire. War effort work. Reply 
to—Box 1394, c/o The Electrical Review. 
ENGINEER | required to take complete charge. Know- 
ledge of installation and maintenance of industrial 
plus percentage o: 
—S. Barden, 241, Cambridge Heath Road, E.2. 


SITUATIONS VACANT—Continued 


UNIOR Shift for small station, steam, Diesel and bulk 
supply, A.C. and D.C., switchgear. Salary N.J.B. 
Schedule, Class B, Grade 8b, at present £242 p.a. The 
appointment will be of a temporary nature to replace mun 
serving with H.M. forces, avd will be terminable by one 
month’s notice on either side. Applications, with full 
particulars of experience and references, to The Clerk, 
Urban District Council, Park House, a. 
Mark the envelope “* Junior Shift.” 348 
REQUIRED. by leading London electrical 
a competent Estimating Engineer, also a Junior 
Assistant for carrying out supervision of installations of all 
descriptions, knowledge of overhead and underground 
— an advantage. Full details and salary required 
Box 1395, c/o The Electrical Review. 
HIFT Engineer required, thoroughly qualified to take 
shift charge of high-pressure steam-raising plant, turbo- 
generators and all auxiliaries. Permanent appointment 
in Home Counties. Salary £366 per annum, pension 
scheme. Apply, stating age, experience, and enclosing 
copies of testimonials, to—Box 1399, c/o The Electrical 
eview. 
TORES and Trade Counter Assistant required. Know- 
ledge of —s wholesale business. Apply—London 
Electrical Co., Blackfriars Road, S.F.1 949 
rpansronaren Engineer wanted for estimating and - 
contract correspondence, London district.—Box 1380, 
c/o The Electrical Review. 


APPOINTMENTS FILLED 


Dissatisfaction having been so often expressed that un- 
successful applicants are left in ignorance of the fact that 
the position applied for has been filled, may we suggest 
that Advertisers notify us to that effect when they have 
arrived at a decision? We will then insert a notice free 
of charge under this heading. 


Box 1045—Combustion Engineer. 


SITUATIONS WANTED 


AN Electrical Engineer, age 28, fully competent, seeks 
permanent appointment in charge of factory or 
similar plant.—Box 1336, c/o The Electrical Review. 
FBLECTRICAL Supervisor, 39, installations. maintenance, 

estimating. etc., seeks position of national importance. 
—Box 7413, c/o The Electrical Review. 

ORKS or General Manager (39), A.M.I.E.E., 

A.M.I Mech.E., desires change. Excellent managerial 
record. Wide manufacturing experience in medium and 
light engineering. Thorough knowledge of works organisa- 
tion, production and particularly financial control. Shop 
trained. Graduate engineer.—Box 7400, c/o The Electrical 

eview. 
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ATIONS WANTED—C ontinued 


| 
| 
| 
OUNG Man, 31, ex-R.A.F., —_ post technical repre- | 
sentative or assistant; 14 prac. & tech. exp. | 
radio & elect., mobile.—W. 90 Park Hill, $.W.4. 7436 | 
| 


FOR SALE 


GEORGE COHEN, SONS & CO., LTD. 


| 


SUPPLIERS OF SECONDHAND 
GUARANTEED ELECTRICAL 
PLANT. 


SHOWROOMS AT: WOOD LANE, 
LONDON, W.12. 


Telephone: Shepherds Bush 2070. 
STANNINGLEY, NEAR LEEDS. 


Telephone: Pudsey 2241. 
3374 


| 


MOTOR GENERATOR SETS | 


Bor up to customers’ specification of new and used 

Many in stock at Wembley—inspection 
invited. ae. send us your enquiries—we can help you 
to save time. 


OVER A THOUSAND MACHINES ALWAYS IN 
STOCK 


DYNAMO & MOTOR REPAIRS, LTD., 
Wembiey Park, Middlesex. 


Telephone: Wembley 3121 (4 lines). 
Also at Rolfe Street, Smethwick, Staffs. 
Telephone: Smethwick 0047. 


2618 


MOTOR AND GENERATOR EQUIPMENT 


Motors, Control Gear, Generators always in stock. 
Machines rebuilt to customers’ requirements. 
Armature Winders, Arc Welding and Power Plant 
Installation Specialists. 


THE NELSON ENGINEERING CO., LTD., 
Netherfield Works, Nelson, Lancs. 


Telephone Nos. 1545-6. 


3 .C. and D.C. House Service Meters, all sizes, p scape 
and prepayment, reconditioned, guaranteed one year. 
Repairs and recalibrations.—The Victa Electrical Co, 47, 
Battersea High Street, S.W.11. Tel. Battersea 0780. 840 


. and D.C. Motors, all sizes, large stocks, fully 


uaranteed.—Milo Engineering Milo Road, 

East Bulwich. §.E.22 (Forest Hill 4422 7379 
ENTRIFUGAL Pumps coupled to .C./D.C., 230-v. 
Motor, 75s.—Universal, 221, City Road, E.C.1. 669 


FOR SALE—Continued 


ELECTRIC MOTORS AND DYNAMOS 


WE hold one of the largest stocks of New and Secon:'- 
hand Motors. Secondhand machines are thoroug);:; 
overhauled. Inspection and tests can be made at our 


Works. 
For Sale or Hire. Send your enquiries to :— 
BRITANNIA MANUFACTURING CO., LTD., 


22-23 BRITANNIA STREET, 
CITY ROAD, LONDON, N.1. 


Telephone: 5512- 3 Clerkenwell. 13 


ERRANTI and C. & H. D.C. House Service M Met, 


reconditioned and guaranteed, 5, 10 


quarterly and prepayment.—Kippax Bros., Boot Ste 


Burnley. Tel. 2363. 

Lex. & triple twisted, rubber-covered 
23/36 and 40/36), in lengths of 1 to 6 yards, m 

to order. Apply—Artistic Products, 42, Langham str: t. 


W.1. Telephone: Museum 6678. 7435 
OR Sale, one four-compartment Sun-ray Tricity electric 


cooker, 100 volts, 100 amps., suitable for canteen 

Box 15, c/o The Electrical Review. 
ARGE “ Serck ’’ Cooler; 120-kW Steam Generati:: 
C.; 30-H.P. Crossley Die: |: 
Calorifier, 7’ x 3’ dia.; Two Oil Coolers, 5’ 6” x » 


150-kW. "b00-volts Single-bearing Dynamo; 350-H.P. Bel!.-: 


Steam Engine.—Harry H. Gardam & Co., Lt: . 


1132 


Linnie fittings. A very large stock of incompl:t: 
its, hospital brackets, are, 
work ond general sundries. Details by inspection o 


| Charles Twigg & Co., Ltd., Perry 
3x9 


holders have a_ confidential 
address. 5s. p.a. Write—BM/MONO53, W.C.1 
a 
AMEPLATES, Engraving, Stencils, Steel 
punches.—Stilwell & Sons, Ltd., 153, Far net 
Street, Coventry. 


OTARY Converters in stock, all sizes: ng 


invited.—Universal Electrical, 221, City Road. 
London, E.C.1. 16 
EARCHLIGHTS (Sale or Hire), Instrument and Resist- 
ance Wires, T.R.S. Cables, etc., Surplus Lamp Bul!is, 
Carbon Rods, Ebonite, Fibre, etc., A.I.D. Turnbuck!:s. 
also used for fencing and other straining purposes.-- 
London Electric Firm, Croydon 1262 
IX new G.E.C., 20-H.P., 3-phase, 440-volt, 50-cycle, 
3,000-r.p.m., totally- enclosed, explosion-proof AC. 
ao. —Britannia Manufacturing Co., Ltd., 22/26, 

Britannia Walk, City Road, London, N.1. 1377 
(TRANSFORMERS up to 10 kVA. Shrouded conduit 
— tank or open types. Quick delivery.—Woden 
Transf Thornley Street, 

Tel. W" ton 2 13: 
ACUUM al motors and material.—Charles Twig 8 
& Co., Ltd., Perry Barr, Birmingham. 13¢ 

tons of new condition R, Cable, ,153/ .072, 50 
lengths, amp. 4 * Allen ** Turbo-Generat- 

ing Set, #520250 volt D.C. 250. kW Motor Generating Set. 
input 6,600/3/50, output 440/550 volt D.C.—Stewart 
Thomson & Sons, Fort Road, Seaforth, Liverpool, 21. 842 
500 Electric Motors, Dynamos, Transformers, Con- 
verters, etc., etc., at v4 prices.—S. C. Bilsby. 
A.M.I.C.E:, A.M.I.E -E., 1 Road, Langley, near 
Birmingham. Phone, Broadwell 21 
500s Megger.—Box 7373, c/o The Electrical 

Review. 


WORK WANTED AND OFFERED 


ILECTRICAL Contractor, just completing Government 
housing scheme, desires contract or sub-contract of 
pera work. Reply to—Box 73 7369, c/o The Electrical 
eview. 
ETERS, Measuring Instruments, etc., skilfully 
repaired and calibrated by specialists. All types. 
Runbaken, Manchester, Til 
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ART ICLES WANTED 


PLANT and MACHINERY REQUIRED TO 


URGENT ENQUIRIES, ESPECIALLY: 

A.C. De Motors, Diesel-driven Generating Sets, 
Steam-driven Generating Sets, Diesel Engines, Steam 
Engines, Boilers, Turbo and Other Pumps, Cranes, Loco- 
motives, Piping. 
e—GEORGE COHEN, SONS & CO., LTD., 
Wood Lane, London, W.12, Stanningley, Nr. 


ACCUMULATOR Plates (old) and lead Peroxide; as 
actual smelters we pay top price. Also old pn 
batteries, transformers and whole installations purchased. 
—Elton, Levy & Co., Ltd., 18, St. Thomas Street, S.E.1. 
Hop 2825-6. 39 
ADVERTISER interested in the purchase of all types 
of 60-cycle electrical equipment, suitable for American 
voltages.—Box 1402, c/o The Electrical Review 
Motor wanted, 75/100 H.P., 220 volts D.C. 
—Box 1398, c/o The Electrical Review 
— Slip-ring Motor, type MKA17, 400/3/50, 
00 revs.—Bignell & New, Ltd., Ux bridge. 7420 
IL MMERSED Starter suitable for Higgs 25 H.P., 
A.C., slip-ring, by 440 volts, 3-phase. Lowest price, 
immediate cash.— 433, c/o The Electrical Review. 
NTED, = Ne 36” or 48” Slow Speed Fans, 
220 volt "9 Send full particulars to—Box 1404, 
c/o The Electric: eview. 

ANTED, Test Meters and ce —Universal, 221, 
City Road, London, E.C.1 92 
ANTED, Water Tube Boilers up to 50,000 Ibs. 
evaporation, 200 lbs. or higher working pressure.— 

Box 204, c/o The Electrical Review. 
-kVA Turbo-Alternator for 200 lbs., 600° F. 
’ pl conditions, and 3-phase, 6,600-volt, 
50-cycle alternator, with all auxiliaries, required very 
urgently. Submit full details with principal dimensions— 
Slough Estates, Ltd., Slough, Bucks. 1341 


Needed for of urgent National | 


ISCELLANEOUS 


ESLIE Dixon & Co.; and Electradix Radios. New 
Address: 19, Broughton Street, Queenstown Road, 
8.W.8. Telephone, Macaulay 2159. Nearest 
Rly. : Queen's Road, Battersea (S. ). 495 
HOSE Raw Materials,’’ by C. A. Ward, A.M.1.E.E. 
For a proper understanding of all economic 
questions, a certain acquaintance with the technical prob- 
lems connected with the production of raw materials is 
indispensable. The author reviews the various classes o! 
raw materials available to industry to-day and the methods 
used in preparing them. He also considers the problems 
of extracting minerals, and surveys the presen oilfield 
situation. 15s. net—Allen & Unwin, London, W Kae 


ADVERTISEMENT 


COPY AND BLOCKS 
should reach us 15 days preceding 
date of issue addressed to 


ELECTRICAL REVIEW 


Dorset House, Stamford Street 
LONDON, S.E.! 


EDUCATIONAL NOTICES 


LATEST A.M.1.E.E. RESULTS 


| By the recent Examinations held by the Institution of 
Electrical Engineers 366 candidates sat who had 

taken B.I.E.T. Courses. Of these 350 were successful in 
_ Passing the examinations. We believe this record of 350 
| successes out of 366 entrants has never before been 
| approached by any oral or correspondence tutorial 
| organisation, and indicates the very high efficiency of the 
—— system of Technical Training _" we have laid 

own 

The B.I.E.T. tutorial organisation is ane to assist 
| you—either for a short specialised course or complete ~ 
| training for a recognised Examination. 

We have available a large full-time staff of instructors, . 
while the efficiency of our extensive organisation is a 
byword among engineers. 


| 
| 
| 


WE GUARANTEE—“ NO PASS—NO FEE” 


| May we send a copy of “ ENGINEERING OPPOR- 

TUNITIES”’ ? Containing 208 pages of most useful 
advice and detailed information on over 200 Home-Study 
Courses and Examinations, this handbook is of very real 
value to the ambitious engineer. A postcard will bring 
the Handbook by return—FREE, post free and without 
obligation. 


BRITISH INSTITUTE OF ENGINEERING 


TECHNOLOGY 


12, Shakespeare House, 17, 18 & 19, Stratford Place, 
Oxford Street, London, W.1. 


7377 


SITUATIONS VACANT 


When applications are made for positions 
advertised under a Box Number the applicant 
may prefer that his application should not be 
sent to certain firms or individuals. 

Provided the applicant notifies the Advertise- 
ment Manager of the “ ELECTRICAL REVIEW "’ 
and indicates what addresses should not receive 
his application, every endeavour will be made 
to prevent such applications being forwarded. 

In no case can the identity of the Box Number 
be disclosed nor can letters not forwarded be 
returned to che applicant. 
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Note the tongue which 
ensures perfect and 
permanent contact. Easy 
to fix. Nuts cannot 
turn. All sizes from half to two inches 


THE DONOVAN ELECTRICALCO.LTD. 
BIRMINGHAM 9 
Electrical Manufacturers and Stockholders. 
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FLECTRICAL 


REVIEW 
INSTRUCTION CHART 


FOR DEALING WITH APPARENT DEATH 
FROM 


ELECTRIC SHOCK 


APPARENT DEATH FROM ELECTRIC SHOCK 


ACT AT ONCE 


Home Office Regulation 29. This Regulation, as 
amended in April, 1935, requires that instructions as 
to the treatment of persons suffering from electric 
shock shall be affixed in all premises where electrical 
energy is generated, transformed or used at a pressure 
normally exceeding 125 volts alternating or 250 volts 
direct ; and in such premises or classes of premises, 
in which electrical energy is generated, transformed 
‘or used at lower pressures as the Secretary of State 


may direct. 
Prices on application to 


ELECTRICAL REVIEW 


Dorset House, Stamford Street, London, S.E.I 
Telephone : WATerloo 3333 


3 
al 
g 
> 
iW 
= 
? Deedes, E 
q 
iJ 
4 


December 26, 1941 


“SINSTRUMENT 


The Star Co. Ltd., 
have pleasure in announcing that 
they have found a solution to the 
“bottle-necking” of Name plates, 
Indicator plates and Instrument dials. 
They aré offering for speedy delivery 
these essentials in either chemically- 
etched metal or die-pressed plastics 
(any colour) of great strength and 
durability. Inquiries are welcomed. 


THE STAR PROCESS 


ENGRAVING CO LTD 
LOWER MOSLEY STREET- MANCHESTER 2 
PHONE;- CENTRAL 6741-2-3-6 GRAMS:—“ETCHING” MANCHESTER 
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Another little job— Another tttie 
job— Another little job— Never did 
us any harm.’ We have quite a few 
on the counter (repairs we mean !), but 
“ Another little job...”, ‘Fraid we 
can’t fully maintain our old reputation 
for speed unless the job is a really vital 
one, cest la guerre, but we don’t show 
up too badly. 


eauell advertising 


We recommend .. . 


advertisers to use 
half-tone blocks made 
with 100 screen to 
obtain the 


Best Results 


from their illustrated 
matter in the 


ELECTRICAL REVIEW 


PLATES 

Canonbury 3227-8 
9 & 11 Featherstone Rd. Southall 
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PERMANENT MAGNETS 


\ 


DARWINS 
FINE STEELS 


_ made by craftsmen 


LTD. 


CASTLE WORKS, ENGLAND 


§ 
: 
. 
bo 
DARWINS LIMITED FITZWILLIAM WORKS SHEFFIELD 
M4 
: 
— 
4 
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WORLD'S BEST 
REMOULDED 
TYRES BEAR 
THIS 
EMBLEM 


In the country’s interest 
do not run your tyres to destruction. 


Details from your tyre stockist or from 


THE REGENT TYRE 
& RUBBER (0. LID. 


in association with 


COMMERCIAL ROAD, 
LONDON, N.18. 


Telephone : 
TOTTENHAM 5422. 
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INSTALL 


FANS 


For all Air Movement 
requirements the 
Electrical Industry 


Send for Literature 


DAVIDSON 


& Co. Ltd. 
Sirocco Engineering 
Works, Belfast, 


Depots: 
London « Manchester 
Leeds Birmingham 
Newcastle Glasgow 
Cardiff Dublin 
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CONCORDIA: 


TUNGSTEN 
TUNGSTEN ALLOY 
PLATINUM 
IRIDIUM 


CONTACTS 


On AIR MINISTRY List 
The London Platinum Screw 
Manufacturing Co. Ltd. 


LONDON & SALES OFFICE : 
Central House, Upper Woburn Place 
London, W.C.1 
: Phone : Euston 4086 
Grams : Amusingly, Kincross, London.” 
Head Office : Sanatorium Road, Cardiff 


Phone: Cardiff 8017 
Grams : Concordia, Cardiff.” 
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LA 


Specialists in Non-ferrous Alloys and 
Bearing Metals, also Monel, other Acid- 
Resisting Alloys, and Lead Bronzes 


If you control 
equipment for light or heavy 
duty, for usual or unusual 
purposes, send first to 
Donovans. 


BIRMINGHAM 9 


2277. (P.B.X.) Telegrams—“Donovan, Birm'h'm"* 


Air Ministry Approved, List No. B. 980535 39 
Contractors to the General Post Office, 


IS BRITANNIA ST., LONDON, W.C.I 


ALUMINIUM-BRONZE 
ALUMINIUM-SILICON 
ALUMINIUM, BRASS 
AND WHITEMETAL 


DIE CASTINGS 


LET US SEND YOU SAMPLES OF OUR 
WORK FOR YOUR INSPECTION 


NON-FERROUS DIE CASTING CO. LTD. 
North Circular Road, London, N.W.2 
Telephone : GLAdstone 6377 


| | 
IN PHOSPHOR BR | 
| 
| 
CORED-@ J’ S 
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TENAPLAS 


EXTRUDED PLASTICS 


A definite advance in plastic 
insulation materials. 


For all classes of electrical work Tenaplas 
materials definitely supersede many kinds 
of ordinary insulation. 


Being waterproof and highly resistant to 
all acids and alkalis, they can be used 


TENAPLAS LTD Head Office 


under adverse conditions. 


May we forward booklet which gives de- 
tailed characteristics of Tenaplas materials 
and products ? 


7 PARK LANE, LONDON, W.!. 


OTHER STANDARD 
“SOLON MODELS 
These diagrams show the 
shapes of other Solon 
models. There are 240, 
125 and 65 watt industrial 
Solons suitable for a wide 


i range of uses. 


WRITE FOR LEAFLETS 


The BIG SOLON for 


all round heavy work 


This illustration shows the shape of the standard 240 
watt industrial type Solon Electric Soldering Iron. 
There are five standard models. All are exhaustively — 
tested under rigid workshop conditions: each is 
subjected to a pressure test of 600 volts to earth for 
one minute to conform to Home Office requirements. 
The Solon is quicker, simpler, safer ; maintains constant 
heat at the point. All internal connections are in the 
bakelite terminal box—away from heat. Complete 
with 6 feet of HENLEY tough rubber-sheathed 3-core 
flexible. Made for the following standard voltage 
ranges : 100/110, 200/220, 230/250. 
Made in England by 
W. T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
(26/D), Engineering Sales Department, Milton Court, 
WESTCOTT, DORKING, SURREY. 


TRADE 


lect2ic 
SOLDERING IRON ror INDUSTRIAL USE 


Vi 
d 
| | 


GA3629 


se eee 


‘SWITCHES 


Arrow Electric Switches Ltd. 
HANGER LANE, LONDON, W.5 
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“ MACINTYRE ” 


HIGH-GRADE 
ELECTRICAL 


PORCELAINS____ 


are competitive in price, but 
their superiority in quality, 
accuracy and efficiency ensure 
a very REAL REDUCTION 
in the cost of assembly, etc. 


The increasing demand for 
these PORCELAINS has neces- 
sitated considerable alterations 
to premises and plant which 
will greatly facilitate production 
and service. 


Enquiries solicited 


JAMES MACINTYRE & CO. LTD. 
| BURSLEM 


Pioneer Producers of Electrical 
Porcelains 


- ERINOID 


ANY ~TURNINGS 
SPECIFICATION 


FREDERICK EVANS LTD. 


PLASTIC WORKS 


LONG ACRE, BIRMINGHAM 7 


TELEPHONE : EAST 1!344 


ETCHING EQUIPMENT 


AS USE 
AS A 


Will etch on 


Ideal for all difficult 
marking jobs. 
QUICKER THAN 
MACHINE ENGRAVING 
From dealers or direct 


SEND FOR INTERESTING 
BOOKLET “Q3” 


A POWERFUL, ROBUST, SELF 
SUSTAINING WINCH 


YE 


= alles: wall space, side or front 


also ypes 
“including 
barrels, 


ls, Dampers, Curtains. 

Jaundries, Steamer Lids, Hospitals, 
Signs, Street Lighting, A.K.P., Clothes 
Racks, Railway Station Lighting. Hoses, ete 


RATCHETS, PAWLS, SPRINGS 
OR GEAR WHEELS 


INDUSTRIAL LOCAL LIGHTING UNITS 


ELECTRIC DEPOT LTD., 114 PRITCHETT $T., B’HAM. 


GON q 
| 4 2 
1 
FOR 
Lighting Fittings in Halls, 


E 
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POWER PUMPING SET 
FOR DEEP WELLS 
AND BOREHOLES 


THE 
Llimax 
PUMPING 


Fig. 52 Electric 


This is the ideal pumping 
unit for water supplies 
from 78-340 G.P.H. The 
mechanism is totally enclosed and self-oiling, ensuring 
long running periods with practically no attention. 
Please write for LIST PRICES FROM 
CLIMAX List IF52. £15: 17:6 


THOMAS & SON | WORCESTER) LTD worcester 


Established 1822 Monomark : BCM/CLIMAX 
Telephone : Worcester 2331 (3 lines) 
Telegrams Me Windmills, Worcester ’’ 


CAPS and 
BUSHES 


Moulds made in own Works, 
ensuring personal super- 
vision of all work entrusted 
to us. 


LITHOLITE, 
BAKELITE, etc. 


Standard Lines on application. Enquiries 
invited for Customers’ own designs or 
patterns. Extensive and Modern Factory. 


ELecTRICAL REVIEW 


LITHOLITE ATORS 


& STALBANS MOULDINGS 
LIMITED 


SANDOWN ROAD. WATFORD. yenrs. 
TELEPHONE: WATFORD 4494 
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MICA POWDER 


ALL QUALITIES FOR ELECTRICAL INSU- 

LATING MATERIALS AND MOULDINGS, 

PLASTIC MOULDINGS, CABLE AND COIL 
__ INSULATION. 


We are 2 the only manufacturers of 
WET GROUND MICA 
In this Country. 

We are also large producers of 


DRY GROUND MICA 


We should like to emphasize that it is the SPECIAL 
eet PROPERTIES of THE MICA USED, ITS 
GN MA P R 


EEDOM PE 
PROCESSING that than just GRINDING 
ALL OUR MICA IS SELECTED AND 
PURIFIED BEFORE GRINDING 


ov Technologist has had 37 years’ practical experience 

n Mica, and during this long period has made a special 
ped of the various qualities of Mica and their respective 
physical properties, so that he can help you in your 
special problem and may save you the unnecessary 
expense of carrying out costly experiments with the 
various qualities of Mica Powder. 


MICA BRANCH 


The Wall Paper Manufacturers Ltd. 

Gresham Road, Osmaston Road, DERBY 
Telegrams : Telephone : 

“* Micabranch, Derby” Derby 45761 


WELFARE 
SUPERVISOR 


of Large Firm writes - =< 


“I should also like to mention the value of 
your various products in preventing 


DERMATITIS 


time of using, they have 
worke 


Large firms all over the ROZALEX INCREASES 
country are using Rozalex OUR WAR EFFORT 
with remarkable success. 

Applied before work Rozalex 8 

acts as a “barrier substance” To make the utmost use of 
giving protection again-t our machinery and man power 
industrial irritants. It is it is essential to protect 
easily washed off afterwards, workers’ hands whenever they 
leaving the skin clean and are at all likely to suffer from 
healthy. The value of skin trouble through exposure 
Revel for many types of to oils, acids, spirits, dirt, etc. 
work has been proved over By using Rozalex you ensure 
a period of ten years. the most effective protection. 


ROZALEX 


applied before work protects the skin against industrial irritants. 
For FREE SAMPLES and particulars write to :— 
ROZALEX LTD., Yorkshire House, Cross St., MANCHESTER 2 


| 
4 
4 ; 
al. = 


72 (Supplement) 


ELECTRICAL REVIEW 


December 26, 1941 


Index to Advertisers 


The fact that goods made of raw materials in short 

supply owing to war conditions are advertised in this 

they le for export 


PAGE 

Aeraspray Mfg. Co., 58 
Aerialite Ltd. 66 
Arrow Electric Switches Co., Ltd. 70 
Bakelite Ltd. ...... 
Baker Platinum Lid. Cover ii 
B.E.N. Patents Ltd. .. 
Berry’s Electric Ltd. 38 
Bertram Thomas (Engineers) Li 2 
Bill Switchgear L 3 
Birmingham Mion Co., Ltd. . 58 
Blackall Bros. & Berry’s Ltd. 54 
Blakeborough, J., & Sons Ltd 46 
Bowthorpe Electric Co., Ltd. 56 
British Insulated Cables Ltd. 9 
British Klockner Switchgear Ltd. 76 
British Thomson-Houston Oo., Ltd. = 
9 

73 

2 

48 

» G., Ltd. 8 

Burt, Boulton Haywood TRA, OD 
Clarke, Chapman & Co., L 50 
Clarke, H., & Co. (Manchester) L 52 
Collins Electrical Ltd. 65 
Consolidated Pneumatic Tool ‘Co. Ltd 7 
Crompton Parkinson Ltd... . 34 
Davidson & Co., Ltd... 


are necessarily av 
PAG! 
Donovan Co., Ltd 63 & 6 
D.P. Battery Co., 


Ltd. 
Drake & Gorham Wholesale Ltd. sae 
De Boils TAG. ves 68 


Edison Swan Electric Co., Ltd. .................. 2s 
Electric Depot Ltd. (The) ..... P 7 
Elliott Bros. (Londen) Ltd. 
Ellison Insulations Ltd. 
Engineering & Lighting Equipment Co. Ltd 
English Electric Co., Ltd. 

Etchells, Congdon & Muir Ltd. .................. 
Evans, F. W 


Fry’s Metal Foundries Ltd vee 


General Electric Co., Ltd............. 30 & 


Hart Accumulator Co., Ltd. ........... 
Headland, Thos. P., Ltd. 
Heathman, J. H., Ltd.. 


Heayberd, F. C., & Co 


Ltd 
Henley’s, W. T., Telegraph Works Co., Lt 


Johnson & Phillips Ltd. .... 
Johnson, Matthey & Co., Ltd 


(Continued on page 74) 


—Tower Wacons— 


FOR MOTOR 

VEHICLES AND 

EVERY OTHER 
PURPOSE 


LADDERS OF 
EVERY TYPE 
FOR EVERY 

PURPOSE 


Supplied 
Through- 
out the 


J. H. HEATHMAN 
PARSON’S GREEN, LONDON, S.W.6 
Phone: Renown 1071 
Grams : “‘ Heathman, Fulham, London.” 


The “Fluxite Quins” at work 


‘‘When it comes to a rush,” chuckled EE, 
“ FLUXITE is the stuff you'll agree. 
Young OIl—he’s jumped to it—how does the lad do it ? 
He’s young and he’s nimble like me.’ 
for all SOLDERING work—you need FLUXITE—the paste 
x—with which even dirty metals are soldered and 
“tinned. ** For the jointing of lead—without solder; and 
the “running”’ of white metal without “tin. 
ning’ the bearing. It is suitable for ALL METALS— 
excepting ALUMINIUM—and can be used with safety on 
ELECTR IAL and other sensitive 
With LU XITE joints can be “‘ wiped ”’ success- 
~ that are impossible by ii other method. 
sed for 30 years in Government works. OF ALL 
IRONMO GERS in 1/4 and 2/8. 
Write for om on Oase-Hardent ing Si Tools 
FLUXITE, also on ** J oints. 
FLUXITE! LTD. (Dept. R.B.), Bermondsev 8.F.1 


FLUXITE 


ae Tm 


SIMPLIFIES ALL SOLDERING 
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W ELECTRICALLY-DRIVEN PUMPING SETs 


FOR ALL SEWAGE REQUIREMENTS 
STEREOPHAGUS PUMPS for unscreened sewage, trade 
effluents and sludge. 


FULLWAY and FREEWAY PUMPS for crude sewage, 
factory waste and liquids 


List 2731 


Dulsometer Engineeving C21 READING 


The Spiral ae one Components Co. Ltd. 


ical Department 
OSMASTON P. PARK ROAD, DERBY 
Head Office Honeypot Lane, Stanmore, Middlesex ‘ 
Telephones = Derby 46067-8 Edgware 4658-9 


Telegrams-Spiral Derby46067; Spiratucom Phone London 


Al R Official Repairers to Councils and the leading 
Insurance Companies. 


For All Classes of Manufacturers of 
ELECTRICAL AND , MAGNETIC SEPARATORS, MAGNETIC PULLEYS, 
MECHANICAL REPAIRS TRANSFORMER COILS SWITCHES, 


ELECTRIC SOLDERING IRONS 
Consult 


BROWNINGS ELECTRIC Co. Lip. 


BOLEYN CASTLE, GREEN STREET, UPTON’ PARK, LONDON, E.13 
Telephone : GRAngewood 4004/5 Established 1919 


one 39 VICTORIA ST., WESTMINSTER, S.W.1 


BRASS WIRE and STRIP Telephone No.: ABBEY 2771-5 


! 
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DENNIS SWITCHGEAR 


Ironclad Industrial and Cubicle 
Switchboards, Substation Equipment 
and Feeder Pillars, Switches, Switch- 
fuses, Distribution Boards, Re-wirable 
. and H.R.C. Cartridge Fuses 


G.P. DENNIS LtTp. 


ST. MICHAEL’S STREET, CHESTER 


London Office : 66 Victoria Street, London, S.W.|! 
Telephone : Victoria 6565/6 


94, LICHFIELD COURT, 
RICHMOND, SURREY.—Richmond 0222 


B-E-N PATENTS LTD, HIGH WYCOMBE 


-E.L.M.A. LAMPS- 


Phone your requirements 


ELECTRICAL 


ACCESSORIES | Ea 


BVA VALVES __ pIsTRIBUTORS LID. 
BATTERIES 15/16 Alfred Place, W.C.! 


Museum 5713 


| 

‘Small Conponeyt 

a 

L 
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| FUSE-SWITCHES 


The chassis type of Aeroflex switchgear 
embodies Aeroflex high breaking capacity  . 
rewirable cartridge fuses with their unique . 
combination of properties : breaking capacity 

adequate to the highest category; time-lag 


under operational overloads; complete 
.. freedom from ageing; no margin of unusable 
i 
RT, rating between full load current and blowing 
0222 
- current; cheap rewirability. The switches 
: are built in the form of robust self-contained 
a chassis units, independent of the box. All 
ferrous parts are cadmium plated, the modern 
% solution to the problem of rust 
PARMITER, HOPE & SUGDEN LTD. 
Longsight : Manchester 12 
London: 34 Victoria Street, S.W.| 
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BRASS SCREWS 


(0-10 B.A. Metal Thread Die Cut) 


Various Heads, Sizes and 
Lengths are still available 
for immediate delivery 


from :— 


@avis & TIMMINS 2 


_ BROOK ROAD, WOOD GREEN, LONDON, N.22. 
Telephone: Bowes Park 1136 


SA N D E R S Makers of Switchgear 


Fusegear, Switchboards, Sockets, Plugs, etc. 


© Throughout the War period, the productive 
organisation of this Company will be fully 
employed in meeting the country’s needs 
in its specialised products, and in such other 
items for which it is abundantly ipped 
Enquiries and orders from all sources will 
receive the highest degree of service 
commensurate with the priority of 
Government requirements. 

WM. SANDERS & CO. (WEDNESBURY) LTD 

FALCON ELECT! WEDNESBURY 


LONDEX for RELAYS 


ForA.C.or D.C.,silent and reliable 
e e 


2VA coil consumption, from 2-600 
d 000 volts. Un- 
Also Time Lag Rel 


STARTERS 
MOUNTING LIMIT. SWITCHES 


TYPE PE 253B VERLOADS LONDEX 
e 


British Klockner Switchgear Ltd. Phi 


rtse' » Phone : Chertsey Synchronous Time Delay LONDON, 8.E.20 
Surrey Relay PRL Phone : sYDENHAM 6258 & 6259 


Printed in Great Britain at THE CHAPEL RIVER PRESS, Andover, Hants, and published by ELECTRICAL REVIEW, 
LIMITED, at Dorset House, Stamford Street, London, S.E.1. 
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‘Apply for leaflet SPN/ER. 
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” FIBRE MICA AND MICANITE 
KEY CONDUIT INSULATORS 


UNDERGROUND Precision Gauged and Stamped 
CABLES Condenser Plates 


KEY ENGINEERING CO. LTD. Radio Valve Spacers, etc. 


4 QUEEN VICTORIA STREET, LONDON TAYLOR & PETTERS LTD, 3-11 WESTLAND PLACE. 00.1 
AND MANCHESTER. Insulation Engineers Tel. : Clerk. 4105 


In these days of tremendous war 


effort where high quality in materials 
is of paramount importance 
Sistoflex’’ remains unsurpassed 


ERS LIMITED 


19 NEW BRIDGE ST., LONDON, E.C.4, sini CENTRAL 4211 


HIGH-SPEED @ PowerFuL 


@ MORE RELIABLE 

PORTABLE Easier To Use 
This blower with a 212- 
iy, BLOWER mile-an-hour blast of dry air 
hi dislodges all foreign matter 
from windings of electric 
j motors and other inaccess- 

The Secomak Portable Blower _ ible places. 
is offered on 14 days’ free trial. Send for leaflet $7/100 and 
75% of breakdowns can be avoided by proper and regular y particulars of free trial. 


Pree gs Dirt causes unnecessary friction in machinery,wastin 
Y power and is the direct cause of rapid depreciation. Telephone: Wembley 0194/5 


SERVICE ELECTRIC CO. LTD., Cascade Centre, Mount Pleasant, Alperton, Middx. 
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INDUSTRIAL 
REFLECTORS 


LOCAL, DISPERSIVE & TROUGH 
LIGHTING 


CARBON FILAMENT, TUNGSTEN FILAMENT 
& GAS DISCHARGE 


LONDON ELECTRICAL COMPANY LEP 


WATERLOO 5620 £xt./8& 
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